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FOREWORD 

The  task  ol  asscmhliiii;  iiil’oi niation  and  pn’parinja  this 
appendix  was  asslitnod  to  the  "Work  (oonp  on  I’lcsonl 
and  l iiUire  Needs".  Hie  "work  iironp'  aeied  as  a 
itiiiding  and  reviewing  body.  Seven  "task  loiees 
organized  along  Innetional  lines,  provided  the  special 
skills  and  talents  revinired  in  making  tiie  studies. 
('Uainnen  ot  these  task  torees  were  selected  I rout 


l ederal  agencies  having  expeilise  in  each  liniction  Task 
I'orce  niembers  were  selected  lioin  both  I eileial  and 
State  agencies  having  a planning  oi  regulatorv 
responsibilitv  involving  water  and  land  tesonives 

l•lgllre  I shows  the  organization  adi'pted  by  the 
Missouri  liasin  Intei  Ageiu  \ ('onnnillee  to  conduct  the 
studv  and  personnel  assigned  to  the  wank  gioup  and  task 
lorees. 


SUMMARY 


At  the  threshold  of  America’s  200th  birthday,  our 
leaders  are  properly  concerned  with  the  status  ot  our 
natural  resources,  and  particularly  water.  In  directing 
this  report,  the  Congress  used  the  term  “Compre- 
hensive” having  a wide  scope.  The  many  writers  and 
technical  people  who  have  put  together  the  material  for 
this  specialized  appendi.x  have  tried  to  make  it  also 
“Comprehensible"  - capable  of  being  understood. 

Those  readers  who  seek  the  detail  contained  in  the 
appendices  are  entitled  to  the  easiest  possible  communi- 
cation with  those  who  have  studied  the  basin.  Although 
the  backgrounds  of  those  who  read  may  vary  greatly, 
this  appendix  attempts  to  state  the  problems  as  simply 
as  feasible  and  to  set  forth  needs  that  are  realistic.  The 
basin  problems  are  necessarily  complex.  Possible  .solu- 
tions usually  contain  a time  factor  which  is  not  precise. 

Recognizing  these  complexities  in  advance,  but 
understanding  the  sincere  concern  of  the  specialists  in 
facing  them,  the  reader  may  share  the  difficulties  and 
also  the  gratificatmn  in  trying  to  use  the  basin’s 
resources  to  the  optimum. 

That  part  of  the  basin  within  the  Lhiited  States 
comprises  5 Id.TOO  square  miles,  or  one-sixth  of  the  area 
of  the  48  contiguous  states.  It  is  an  area  of  phy.sical  as 
well  as  climatic  extremes.  Natural  resources  available  lor 
development  are  abundant,  but  vary  from  place  to  place 
within  the  basin.  Population  density  ranges  from  one 
person  for  2 square  miles  in  Ciarfield  County.  Montana, 
to  high  concentrations  in  the  larger  metropolitan  areas 
of  Denver.  Colo.,  and  Kansas  City.  Mo. 

Despite  the  size  and  extremes  of  the  basin,  the  needs 
and  desires  to  control  and  use  the  water  resources  are 
rcnarkably  similar  througliout  the  basin.  Overall,  ihey 
involve  the  use  of  water  and  related  lands  to  create  a 
balanced  living  environment  for  the  next  50  years.  In 
this  Ihey  involve  the  use  of  water  for  drinking,  industry, 
sanitation,  agricultuie,  navigation,  recreation,  and  fish 
and  wildlife;  and  for  the  control  of  lloodwaters. 

Purpose 

It  IS  the  purpose  of  tins  appendix  ( I )to  present  facts 
and  findings  of  extensive  studies  on  existing  needs  and 
uses  ol  water,  (2Mo  analyze  and  pio)ecl  the  needs  for 


water  in  the  years  |OS0.  2000.  and  2020.  and  (.')  to  set 
forth  needs  for  associated  changes  in  land  use. 

The  basin  needs  have  been  expressed  in  a w ide  variety 
of  positive  terms  such  as  pounds  ol  meal,  kilowatt- 
hours.  recreation-days.  etc.,  which  are  convenient  and 
necessary  units  by  which  to  express  the  needs  for  water 
and  related  changes  in  land  use.  Since  the  desired 
end-product  is  an  evaluation  of  such  needs  for  water  and 
related  land-use  changes,  these  terms  liave  been  used  to 
the  extent  possible.  Inasmuch  as  needs  in  the  field  of 
Hood  control  and  erosion  prevention  do  not  lend 
themselves  to  the  use  of  these  terms,  they  are  defined 
and  evaluated  in  average  annual  damages. 

In  general,  the  needs  for  water  are  expressed  in 
diversion  requirements,  and  in  consumptive  use.  In  most 
m.slance.s.  much  of  the  water  diverted  is  returned  to 
streams  and  is  available  for  reuse;  therefore,  diversion  or 
farm-delivery  requirements  cannot  be  added  in  order  to 
obtain  any  meaningful  total  figure.  .Also,  some  uses  are 
complementary,  or  overlapping  in  effect.  .As  an  example, 
water  supplied  to  meet  navigation  requirements  is  also 
available  to  help  fulfill  the  requirements  of  municipal- 
ities. industry  , quality  control,  fish  and  wildlife,  and  for 
recreation.  Relurn  flows  from  irrigation  developments 
can  be  used  to  meet  or  serve  other  functions. 

A need  associated  with  the  general  well-being  of 
people  is  the  prevention  and  control  ot  vectors  and 
vector-borne  diseases  that  constitute  public  health 
hazards.  Mosquitoes,  horseflies,  and  deertlies  are  the 
more  serious  vectors  associated  with  the  management 
and  control  ot  the  basin's  water  resources.  Prevalent 
habitat  foi  these  vectors  are  inundated  lloodplams. 
ponded  and  seeped  aieas  associated  w ih  improper 
irrigation  piactices,  a'  I ponded  aieas  "•  ipen  treeless 
piairie  regions  which  are  largely  uim^i  cultivaiion. 
Specific  needs  foi  vectoi  control  have  tiot  been 
developed  in  this  study  , although  tulfillment  of  the 
needs  for  llood  coiiIkiI.  irrigation  sy  stem  rehabilitation, 
agiiciillur.il  drainage,  and  soil  and  water  conservation 
will  he  an  improvement  m vector  control,  further,  it  is 
assumed  tli.it  vector  controls  will  be  included  m the 
design,  coiistiuclion.  and  opeiation  of  the  potetitial 
water  lesoiiice  developments. 


I 


I he  iiecJ  iDi  elKlll^!e^  m laiul  use  aie  smnm.ui/ed  loi 
-peeilie  oi  piiuuu\  pui  poses,  aiul  loi  aiieillarv  uses, 
laud  devoted  to  aiieillaiv  use  lot  one  purpose,  ean  also 
leadilv  serve  in  eoinplenienlarv  lasliion  lor  other 
puiposes.  sueh  as  tish  and  wiklhte  and  leerealion. 
,\i;rieullinal  eroplands  ean  liequentlv  he  used  in  a dual 
lole  to  meet  reerealion  and  wildld'e  needs. 

AGRICULTURE 

\erieuilure  is  the  laiiiesi  industry  in  the  .Missouri 
Basin.  Hie  basin's  prodtielion  is  an  impr'ilaiil  pail  of  the 
Nation’s  ajirieullural  prodtielion.  About  .'I.'  iilillioii 
aeres  of  the  basin's  land  is  used  lor  some  kind  ot 
agrieullure.  ineludins;  I'oresirv.  ('roplaiid  is  esiinialed  at 
1 04  niilhoii  aeies,  ot  whieh  t'.o  niillion  aeies  are 
niicaled.  An  additional  IS‘>  niilhoii  aeies  are  used  loi 
gia/ini;.  of  whieh  about  ()..>  niillion  aeies  aie  tully  or 
parlialK  iriittated. 

With  peieeni  ot  the  Nation's  eropland.  the 

Missouii  Basin  revtularlv  prodiiees  a Ihiul  or  more  ot  the 
Nation's  wheal.  40  peieeiil  ot  the  rye.  .'0  pereeiil  ot  the 
suitar  beets.  50  pereent  ol  the  llaxseed.  and  25  pereeni 
of  the  Nation’s  eallle.  hogs,  ami  sheep  It  also  proihiees 
between  20  and  .'Opeieeiii  of  the  teed  grains  sueh  as 
eoiii.  barley,  and  soighimi'.  1 lie  eurrent  noimal  eio[i 
piodiieOon  ea|iabilily  eveeeds  demand  plaeed  on  the 
basin  by  about  7 pereent. 

I he  luimber  of  larms  has  deereased  Irom  .■'2b.000  m 
I041)  to  .sSO.OOO  in  |0(i4.  and  this  trend  is  evpeeled  to 
eoiitiiiiie.  but  at  a lesser  rate.  I he  deeline  111  the  number 
ot  larms  lesults  in  an  inereasiiig  si/e  ol  larm  atul  a 
deereasing  rural  population:  however,  gi oss  laim  meome 
IS  projeeted  to  iiierease  fiom  S5..'  billion  in  I'iiiO  to  over 
SI4  billion  III  2020. 

food  ,md  libei  rei|Uiiemeiils  loi  the  basin  are 
proieeted  to  exeeetl  euirenl  noimal  pioduetioii  levels 
appioMiiiately  2.2  limes  by  2020.  ('ommoihly  rei|uire- 
iiienls  by  lime  periods  are  mdiealed  below  and  aie 
sunimai  i/eil  m ehapier  2 

\(,KI(  l'l  IHKAl  I’KODl  ( riON  IN  II  K'IS  Ol  ( KOI' 
AND  fORACl  I’KODl  ( TION  K1  Ol  IKI  Ml  NTS  1 OK 
Oil  MISSODKI  KIM  K B.ASIN 


I’mtliu  lion  liiilf  x 


( 111  lent  Norm.il 
I 'ISO 
2000 
2020 


Die  pioieeled  eapahihty  ol  the  .igiieiillmal  lesoniees. 
eonsideimg  only  leelmologieal  niipiovenienis.  laiul  eon- 
seixaiion.  .md  improveil  livesloek  leeilmg  eO leieiieies.  i- 
estimated  to  be  able  to  meet  the  pio|eeteil  lood  .nul 
liber  leiiunemeiil  ol  the  basin  ihioiigh  ihe  yeai  2000 


liiereased  prodtielion  ol  approximately  5 to  10  peieent 
by  means  other  than  those  speed led  will  be  lequiied  by 
2020  to  meet  the  basin's  pioduetioii  reqiiiremenls.  I his 
additional  prodlielion  will  be  punided  by  some  eonibi- 
nation  ol  alleinative  means.  Irrigalion  ol  7.0  million 
aeres  ol  eropland  now  dry  larmed  is  ihe  only  single 
method  that  eould  meet  .ill  the  ineieased  needs  by  2020. 
('onversion  id  20  nnihon  aeies  ol  pastuie  and  laiigeland 
to  eiopland  eould  ineel  aboiil  M)  peieent  ol  the  111- 
eieased  needs;  Hood  piideelion  ol  agrieulluial  lands 
about  15  peieent;  drainage  ol  eioplands  less  than 
10  peieent;  and  leliabilitation  of  existing  iiiigation 
systems  less  than  5 pereent.  .A  eombinalion  of  these 
methods  will  undoubledly  be  iiseil  to  salisly  the 
liiereased  needs  of  the  basin  beyond  2000. 

Most  of  the  7.4  million  aeies  of  land  now  iirigated  is 
in  the  weslern  and  eenlral  01  iiioie  arid  pails  ol  the 
basin.  However,  residents  of  the  more  humid  parts  ot  the 
basin  are  beginmng  to  reeogni/e  the  value  ot  dueisily 
and  stability  afforded  by  irrigated  agiieulture.  .\  foie- 
seeable  potential  exists  lot  addilional  irrigalion  develop- 
nieni  on  I0.b55.000  aeies  although  ('4  million  aeies  are 
physieally  suitable  foi  irrigation. 

.Average  annual  eiop  yields  1 10111  lands  ean  be 
ineieased  subslaidially  tliroiigh  iirigalioii  for  all  parts  of 
the  basin.  In  addition,  the  \arialion  ol  annual  yields 
fioni  the  noimal  aveiage.  with  iiiigalion.  would  be 
rediieed  two  to  iwd-.ind-one4i.ilf  limes.  Iiiigation 
permits  a iliversily  of  eiops  to  be  grown  and  to  plan 
farming  opeialions  well  m advaiiee.  theieby  lediieing 
lia/ards  assoei.ited  with  the  one-  01  iw o-eiop  eeonomy 
and  aehieving  greater  eeononik  and  soeiai  stability . 

The  desire  of  the  basin's  l.nmeis  to  atlaiii  hual  and 
regional  stability  plus  the  baste  piofil  motile  ean  be 
exi'eeied  to  eue<unage  l.nge-se.ile  iriigalioii  develop- 
nienls  aiul  to  mipune  the  existing  iiiigation  systems 
long  befoie  a iieeil  lot  ineieased  .igiieultui.il  pioduetioii 
is  leaehed  at  a nalu'ii.il  level.  Ineie.iseil  agiieullui.il 
pioilueiie.il  may  be  attainable  ihiough  impiovemenls  to 
existing  Iiiigation  systems  01  ihiotigh  eombiiutioiis  ol 
s\ stems  as  mdie.iled  b\  the  tollownu;  tabulation: 
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I )ileh  ( einsolid.il loll 
Dileh  I mmg 

Dianiage  Ditehes  iseiviee  aie.il 
Sloiage  Kequuenienis 
Ti'lal  New  W.ilei  Av.iilable 
Sloi.ige  W.ilei  and  S.ivmg  m 
1 1 aiispoi  I , It  ion  I osse's 
Ineieased  Net  I iiluie  W .itei 
Depletion 

1 e|ui\.ilenl  liiig.iled  \ie.i 


.v.hi't  miles 
5. .''>2  miles 

7 1 7,1100  aeie’s 

l.isti.oOOaere-leet 
1.415.000  aei e-feet 

2o''.000  aeie-teel 

|'i(,  000  aeie-leel 
I4'i‘i,t(<ui  aeies  loi 
piodiie'u'ii  only  I 


Miicli  ol'  the  llood  eomrol  wliieli  would  beiielil 
ciophinds  will  he  needed  lor  other  purposes  belore 
dOdO.  (,'onsei.pieutly.  it  is  thought  that  iiiaiu  oh  these 
potentials  will  proceed  at  a laiily  uiiit'oiiii  late  tioiii  the 
present  time.  If  the  anticipated  inciease  in  production  ol 
the  basin's  e.\istiiig  agricultural  plant  materiali/es.  agri- 
cultiiial  production  somewhat  above  the  basin's  share  ot 
national  needs  can  be  expected. 

An  estimate  ol'the  probable  iriigation  development  m 
the  basin  by  dOdO  would  require  a complex  coordination 
with  the  needs  lor  agricultural  products,  lor  regional 
stability,  and  availability  ol  Water.  Such  a determination 
IS  beyond  the  scope  ol'  this  part  ol  the  sludy  and. 
consequently,  no  estimate  is  given  ol  ihe  amoiinl  ol 
water  required  loi  irrigation.  Watei  used  by  livestock, 
including  evaporation  ol  watei  lioni  stockponds.  is 
expected  to  increase  Iroin  1.1  niillion  acre-leel  pei  year 
III  Ibti.s  to  d..s  million  acre-leet  per  year  in  dOdO.  The 
increased  water  consumption  expressed  in  million 
gallons  per  day.  and  other  data,  are  suminari/ed  m Ihe 
I'ollowing  tabulation : 
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Increa.sed  Consumption 

nm 

1 

:ooo 

f(  iimulative) 

2020 

(million  gallons  per  day) 
New  I'arm  Ponds 

10 .8 

414 

708 

( number  in  thousands) 
.Source  of  Water  (percent ) 

.88 

0.8 

1 lb 

(iroiind 

.84 

,8.5 

,^d 

Surface 

4fi 

47 

48 

Agricultural  land  in  the  basin  with  a drainage  problem 
and  considered  potentially  suitable  to  drain  lor  agricul- 
tural purposes  totals  .“'.I  niillion  acres.  Of  the  total,  it  is 
estimated  that  d million  acres  will  require  group  action 
lor  elleclive  resulls  and  about  .'  million  acres  can  be 
accommodated  through  individual  aclion. 

I’OTI  NTIAI  A(.RI(  l I Tl  RAl  DRAINACI 

I riiomaml  \crcs) 


Cropland  l.'HW.b 

I’asimeand  Range  d..s').Td 

l oresl  and  VVoodland  (>0.s,.s 

lolal  .s,l()7..s 


Agriciillmal  land  areas  sub|ecl  to  Hood  damages  toial 
14  1 million  acres  and  land  areas  subject  to  gully  erosion 
amoiinl  to  d million  acies. 

I anil  conservation  IreatmenI  is  needed  lo  inamlam 
pasi  acconiphslimenis  and  lo  increase  the  amount  ol' 
adequately  treated  cropland  and  other  agiicullural  land 


AGRIt  I L Tl  RAL  AM)  ()  I HI  R LAM)  NKl  DING 
CONSI  R\  A I ION  I RI  AI  MI  NT 


j 

Item 

f l^opor 

1 Managenicni 
1 l*ractiocs 
1 Only 

Proper 
Management 
& Vegetative 
and  or 
Mechanical 
Practices 

lolal 

< Ihousand  Alton) 

lYiNJte  liind 

( ‘ru(Waiui 

.5l.(i(m 

.54,227  1 

ft5.^<S7 

PasUirc  am)  Kanj!c 

h.S,496 

25.03:  1 

4U.52.S 

1 orosl  ami  W omlland 

1,4  19 

6.77,< 

Oilier  « \y.  and 
Non-.Xi:. ) 

i 

I ss.s 

1 .(If>2 

1,947 

lolal 

111.5, .597 

M.740 

lh.‘;.1.57 

{•'cderul  l.and 
Pasture  uiul  Kaniic 

6.7H1  ' 

.5.(ill2 

in,.5H.5 

1 orosl  and  W oodland 

1.7  29 

1 , 1 2(1 

2.X55 

Ollior  ( \g.  and 
Noii-.\i!.  1 

1 74 

267 

441 

lolal  1 

H.6S4  1 

4.99.S 

1.5,6  79 

•Annual  timber  growth  in  the  basin  is  about  double 
the  cut.  rills  relationship  is  expected  to  continue 
through  dOdO,  and  will  result  ni  a large  inventory  ot 
commercial  timber  by  dOdO,  There  appear  to  he  pros- 
pects lor  increasing  water  production  I'rom  some  ol  the 
higher  mountain  drainage  areas  by  application  of  appro- 
priate forest  inanagemeiu  practices. 

MUNICIPAL,  RURAL  DOMESTIC,  AND 
INDUSTRIAL  WATER  SUPPLY 

The  population  of  the  .Missouri  Basin  is  expected  to 
grow  I'loin  a I'-lti.s  total  of  .S.,x(i0.l)00  to  dO. 1 00.000  by 
dOdO.  Most  of  these  people  reside  in  d.ldO  municipal- 
ities. In  I')(i5,  Mime  1.77,5  of  these  places,  with 
7.5  percent  of  the  basin  population,  were  served  by 
central  water  systems.  By  year  dOdO  it  is  expected  that 
IS.800,000  persons  or  04  percent  of  the  basin  popula- 
tion will  be  served  by  central  water  systems.  The 
population  requiring  central  water  system  service  m 
dOdO  will  demand  .5,1  1 8.000  acre-feet  of  water,  up  liom 
the  O7(i.()()0  acie-leet  being  used  m I'His, 

People  111  the  riiral-domesiic  classification  with  indi- 
vidual water  supplies  number  d.d80.000  and  use  8'.000 
acre-feet  annually  By  the  yeai  dOdO.  demand  is 
expected  to  dechne  to  7o.o()u  .icre-teet  foi  the 
I ..500.000  people  then  on  individual  water  systems. 

Ihe  projected  dOdO  water  demand  foi  nimeral  pro- 
duction will  be  lOd.OOO  acre-feet,  up  from  8d.000 
acie-leet  m |0(is.  All  othei  industrial  useis,  exclusive  ol 
Iherinal-elecliic  demand  ;ind  industries  supplied  by 
municipal  systems,  diverting  40.S.000  actc-leel  m loto, 
will  need  diversions  in  the  ni.igmiude  ol  1,8(0,000 
acre-leel  by  yeai  dOdO. 
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I lie  iJeinaiKis  lor  water  loi  ihemial-eleetrie  power 
prodiietion  are  projeeted  to  jirow  Irom  1,724.000 
aere-leet  iii  |0(i5  to  4,(S7S,000  aeie-teet  tii  2020. 

Total  muiileipal,  doineslie.  and  industrial  demand  will 
[now  Irom  the  present  diversion  rate  ol  .T274,OOtl 
aere-leet  per  year  to  a 2020  diversion  ol  10.120,000 
aere-leet  it  all  projeeted  demands  are  to  he  met. 

INCKI..-\.STD  Ml'Ni  . lP.M  .\NI)  INDL'.STRI.M 
WA  IT  R NT.TDS 

/ WO  2000  2020 

(Ciinuilulive  Xhove 
Current  1.000  M ) 

Withdiawal  Requirements  2.4S5  4.(i24 

.■\I  the  present  lime.  ISpereent  of  the  numieipal.  do- 
mestic. and  industrial  total  demand  is  met  Irom  ground 
water  and  S2  pereent  from  snri'aee  water  diversions. 
.Approximately  60  pereent  of  the  numieipal.  dourest ie. 
and  industrial  w'ater  demands  are  met  by  diversions  of 
How  whieh  in  some  part  have  retmned  to  a river  from  a 
previous  upstream  numieipal  or  industrial  use.  The 
percentages  of  surface  and  ground-water  utih/ation  are 
considered  to  remain  about  the  same  in  the  future. 
Reuse  ol’  return  Ilow  may  increase  in  the  future,  hut  the 
current  level  of  technology  suggests  tlial,  with  an 
increasing  degree  ol  Waste  treatment,  coiisumplive  use  of 
water  may  also  increase. 

Ol  the  present  1 ,77,i  municipal  watei  systems.  I4t) 
are  madequate  when  compared  with  lianiework  planning 
criteria  adopted  tor  this  study.  .Six  ol'  the  systems  rated 
inadequate  require  addilional  capacitc  and  I .'4  h.ive 
poor  water  quahts  In  addition,  improvements  would  he 
desirable  for  4.T5  other  communities, 

ELECTRIC  POWER 

In  |4(i5,  electric  power  installations  and  prodiiclion 
III  the  Missouri  H.isiii  were  It), 2 nnihon  kilowatts  .nul 
.h).t)  billion  kilowall-honis.  respecticek , Insiailalion 
capacilv  exceeded  peak  basin  demands  b>  2.4  nnihon 
kilowalls.  I nergy  production  exceeded  the  demand  In 
2.1  billion  kilowall-houis,  the  net  expoi i 1 1 oni  the  basin. 
If\  the  year  21)20.  basin  power  ileniands  w ill  increase  to 
I 25  ')  million  kilowalts  and  (i.tt.o  hilhoii  kilowatl-houis, 
lire  power  supply  and  piodnclion  by  2l)2t)will  exceed 
lhal  ol  |0()5  by  145  II  iiiillioii  kilowalls  and  t'15  'l 
billion  kilowatl-hours.  .About  ‘i7  |ieicenl  ol  ihe  2020 
capacity  will  be  supplied  by  Iheimal  geiieiaiion,  and  the 
remainder  by  liydio-geneialioii  About  41  |ieicent  of  ihe 
therui.il  iiistallalions  in  2020  will  be  nuclear  pl.mls. 
which  are  expected  to  show  a niaiked  mciease  in 
inslalled  capacity  alTei  I'l.MI.  Most  ol  these  plants  will 
be  located  neai  population  cenleis  m the  lowei  portion 
ol  the  basin.  Many  ol  Ihe  lenummg  iheimal  nisiallalioiis 


will  be  fossil-fuel  plants,  most  ol  which  will  be  located  m 
the  Yellowstone  and  Weslein  Dakota  subhasins  because 
of  Ihe  availability  ol  coal  and  potentially  adequate  water 
su  pphes. 

Cooling  water  needs  for  thermal  geneiation  will 
increase  from  a diversion  lateot  1 .724.t)t)t)  acie-leet  per 
year  with  an  assi'ciated  consumptive  tise  ol  4(i.Kt)tl 
acre-feet  m |4(i5.  to  a diveision  of  4.^7s.l)tlt)  aere-leet 
per  year  vcilh  an  associated  consumptive  use  ol  5')U,  |()0 
acre-feet  by  21)211.  .An  esinnaled  14  ]ieiceni  ol  the 
increase  m consumptive  use  ol  watei  willoccui  by  l‘),sil 
and  5b  percent  by  2l)tlt). 
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FISH  AND  WILDLIFE 

.About  47  peicent  of  the  enliie  basin  area  is  used  to 
some  extent  by  tish  oi  wildhie:  hovcecei.  only  tl  4 
percent  ol  the  area  is  totally  deroied  to  this  use  An 
additional  2.7  percent  of  the  basin  area  seises  a pinnary 
use  for  iTsli  and  wikllile 

The  basin  proudes  4.v5l)t)  miles  ol  stieanis  and  1.4 
million  acres  ol  ponded  waters.  Stieams  and  lakes  ol  the 
mountainous  west  and  Ifkick  Hills  pioude  excellent 
lioul  lishing.  Some  of  these  stieams.  such  as  the  I ppei 
North  I’lalte.  Madison,  aiul  >ellow stone  riveis.  are 
known  nationally  and  support  a substantial  non-iesidcnt 
demand,  hike  ,md  bass  .nid  saiiousolhei  w.nni-waiei 
species  pioude  lishing  m the  stieams  .nid  lakes  ol  the 
plains  area  I’ut-and-l.ike  tiout  lishing  is  ni.nnt.nned  at  a 
lew  lavoiable  locations.  iLiss  and  several  other  wainv 
w.ilei  species  are  ol  jnimaiy  nnpoiiaiKe  m the  waiin- 
w.ilei  areas  ol  the  b.ism.  Ihe  basin  supports  a small 
connneicial  lisheiy.  piinci|\illy  .it  the  larger  imponnd- 
menis. 

The  total  Missouii  H.isiii  demand  toi  spoit  lishing  ol 
.ibont  2'X  million  I isheiman  ilay  s is  presently  less  than 
the  capacity  ol  the  habitat  that  w ill  sustain  good  lishing. 
hut  demand  will  exceed  that  capacity  shortly  befoie 
I'l'Ui  In  the  Middle  Mismuiii  ,md  lower  Missouri. 
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deiiuiiKl  iinu  ilic  Mippiv  unil  il  w ill  do  v>  iii  llk“ 

I’lallL’-Niohiaia  and  Kansas  snbhasins  h\  |n}S(l.  [ isliinj: 
demand  in  ilie  upper  loin  sn'nbaans  is  svell  below  total 
eapaeity  now  and.  wlnle  demand  will  ineiease 
signit'ieanlly,  the  eanaeitv  will  not  be  exceeded  by  20d(l. 

riie  basin  supports  a wide  vaiiel>  ol  wild  game.  Deei 
are  most  niimeroiis  and  the  most  important  big  gaitte  m 
all  pails  ol  the  basin.  In  IdiiO.  the  deer  snppK'  exceeded 
llte  demand  in  the  I'pper  Missoini.  Y ellowstone.  Westein 
Dakota,  and  I’lalte-Niobraia  subbasins.  However,  m 
2020  llte  demand  will  exceed  the  supply  m all  siibbasms. 
.Many  aieas  m the  western  siibbasms  caiiv  iniporiant 
populations  ol  atilelopr'.  elk.  moose.  Uighorn  sheep. 
Kocky  Mountain  goat,  and  hear,  hut  the  demand  lor 
liunting  these  animals  tar  exceeds  the  available  siipplv . 
Hunting  is  well  controlled,  and  with  continuing  nianage- 
nienl  a substantial  liaivesi  can  be  sustained  lor  all 
big-gaine  species  tliroiigh  the  ibre.seeahle  tnliire. 

.Small  game,  including  upland  game  birds,  is  loiiiid  in 
all  areas,  the  species  ears  nig  considerably  in  niunbei  and 
imporlaiice  throughout  the  basin.  Substantially  more 
upland-game  hunting  could  be  provided  it  mourning 
doves  were  litiiiled  in  all  slates.  In  HHiO.  the  sujiply  of 
small  game  exceeded  the  hun'mg  in  all  subbasins,  w ith 
the  largest  surplus  in  the  luistern  Dakota  and  Lower 
Missouri  siibbasms.  By  2020  the  supply  will  be  deticieni 
ill  all  subbasins. 

VValerIbwl  are  I'oiiiid  in  all  parts  ol  l)?e  basin  with  llie 
largest  nuinbers  in  the  I astern  Dakota.  I’latle-Niobiara. 
and  Middle  Missouri  siibbasms.  In  I'lbO  waterlowl 
huiiling  of  1.''  million  hunter-days  was  in  excess  ol  the 
supply  for  the  basin.  The  2020  demand  tor  waterlowl 
lumling  w ill  I'ar  exceed  the  sipiply . 

.■Mthougli  the  demand  and  supply  varies  with  the  type 
(d  hunting  and  location,  the  Hitd)  demand  ol  about 
17  million  huntei-days  was  aboiil  equal  to  the  basin's 
c.ipacily  to  provide  liimimg.  Ibis  demand  will  iiioie  than 
double  by  2020.  I lie  capacity  ol  the  basin  to  sup[ily  the 
added  hun'ing  will  gradually  deciease  by  a small  .iniount 
lliroiigli  2020. 

Reali/ation  of  ib.e  land  and  walei  use  changes, 
together  with  iiiainienance  ol  sireamnow  in  T.tiOO  miles 
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of  the  basin  stieanis  now  dewaleied  periodically  by 
diveisious.  and  restoration  ol'  about  2.400  miles  ot  the 
basin's  polluted  streams  would  maierially  enhance  the 
fish  and  wildlil’e  resources.  However,  even  with  these 
changes,  the  basin's  piojecled  needs  could  mil  be  met. 
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' 1 seess  ^ap.ttilv  available  tnr  meelinsl  needs  in  Ille  basin. 
lin\\ i-vt-r.  NOtiU'  Nuhl>:jsiiiN  arc  nImti  ol  capacitv  U>  mod 
iu'ocIn. 


OUTDOOR  RECREATION 

I’ortions  ol  the  basin,  such  as  the  Kocky  Mountains. 
Black  Hills,  and  the  O/arks  have  a Nationwide  reputa- 
tion as  being  desirable  lecreation  aieas.  The  reputation 
of  ihe  Kocky  Mountain  area  is  luither  enhanced  by 
(ilacier.  Yellowstone,  and  Kocky  Mouniam  .National 
Barks.  Ihe  nalionaily  known  reeieation  aieas  attract 
many  tioiibasiii  residents  and  also  lesidenis  lioiii  other 
pails  of  the  basin. 

About  50.2  niiihon  acres  of  the  basin's  land  and 
water  surlace  aieas  are  used  cinrently  to  some  extent  loi 
recreation.  Ol  this  area,  about  P4.000  acies  have  been 
developed  to  various  degiees.  Less  ihaii  1 .500  acres  are 
highly  developed.  Ol'  the  50.2  million  acies.  o peicent  is 
associated  with  scenic,  hisioiic.  and  iiatiiial  aieas. 
II  percent  vvitli  vvaler-orienied  leciealion  areas,  and 
b.'  percent  with  land-oiienled  reeieation  aieas. 

Ihe  l‘)('5  demand  for  reeieation  w as  eslinialed  lobe 
2b(i  million  acliv ity -days,  exclusive  ot  liunimg  and 
lishmg.  Ot  this  demand  05  million  activity-days  vv  eie  for 
nonbasm  residents. 

.Although  theie  are  local  recreation  land  and  lacihty 
surpluses  III  some  areas,  all  suhiegioiis  show  ovetall 
del'iciis  between  I I and  2S  percent.  The  gieaiesi 
shoitages  .ne  in  the  four  subregions  repiesenimg  the 
populous  soiithein  pail  ol  the  basin.  In  geneial.  the 
giealesi  shoii.iges  are  for  adequate  camping,  boating. 
,md  walei-skmig  lacihties. 

Bioiected  demands  foi  reeieation  activities  total  I I4 
billion  activity -day  s in  2D2U.  exclusive  of  liimlmg  and 
lishmg.  Ol  ihis  lolal  vieniand.  about  .''Ml  million 
aclivii V -dav s aie  loi  iionbasin  lesidents  Ihe  Blatte- 
Niobi.iia  and  lovvei  Missoini  subregions'  pioiected 
dem.iiul  gieally  exceeds  that  of  llie  oiliei  subiegions.  lo 
(iiovide  loi  Ihe  leciealion  demands  m 2020  will  leqiine 
Oi.mges  111  land  use  to  that  shown  below 
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FLOOD  CONTROL  AND  EROSION 
PREVENTION 

lliuhiv  ilostnktiu-  iIoihIn  luivc  occLmed  in  all  eight 
siihbasiiis  aiid  along  the  mainsteni  ol'thc  MismhmI  River. 
In  geneial.  tlood^  are  eansed  by  snowmelt,  heavy 
rainlalK.  or  lee  iants;  or  a eontbination  ol' anv  r'l  these 
laetors.  blood  damages  oeeui  mneh  more  brerinently  m 
ihe  lower  portion  ol  the  basin  beeatise  of  a higher 
development  I'l  floird  plains  and  a higher  siiseeptibilitv 
ol  the  area  to  intense  rainfalls  over  broad  areas.  De- 
vastating Hoods  have  also  originated  in  ihe  western 
mountain  areas,  siieh  as  on  the  Sim  and  Marias  rivers  m 
I')(r4.  and  on  the  South  I’latte  River  in  I'loS.  lee  jams 
van  oeeiir  on  most  of  Ihe  perennial  slieams  in  the  basin. 
Small  tributaries  have  prodiieed  deslrrietive  Hoods  m all 
parts  of  the  basin. 

Rased  on  the  I'Ri.^  level  of  development,  average 
annual  tiood  damages  lor  the  entire  basin  are  estimated 
to  be  s‘15,5  million.  Thiriv-live  pereent  ol  these  damages 
are  assoeiated  vvith  the  lower  Missouri  Snbbasin. 
Average  annual  damages  to  other  subbasiiis  aie  progres- 
sivelv  less  upstream,  vvith  only  I .(>  pereent  being 
assigned  to  the  I’pper  .Missouri  Subbasiii.  With  a 2020 
level  of  development,  average  annual  llooil  damages  lor 
the  basin  are  estimalvd  to  be  S.WId..'  million.  .Average 
annual  benefits  (flood  damages  prevented  I associated 
with  e.sistmg  llood  control  work  at  the  I‘)(i5  and  2020 
levels  of  development  are  's|()5..s  million,  and  S.s7‘).l 
million,  respectively . 

Streambank  erosion  is  causing  serious  damage  to 
about  11.200  bank-miles  of  the  basin's  rivers,  riiis 
represents  about  I percent  of  the  total  length  ol  all 
channels  not  classified  as  gullies.  Rased  on  the  current 
level  of  economic  development,  average  annual  damages 
due  to  streambank  erosion  aie  estimated  to  be  S>.l 
million.  However,  with  projected  economic  develop- 
ment. these  damages  will  increase  to  about  S 1 .5  tr  million 
anmially  by  2020  if  no  additional  pioieclion  is  piovided 
.About  one-halt  ol  these  damages  will  occur  in  Ihe 
Middle  Missouii  ami  Kansas  subbasins.  with  Ihe  le- 
maming  one-hall  spiead  evenly  among  the  si\  other 

siibbasins. 


About  40.000  acies  ol  land  are  damaged  each  yeai  by 
gullies  which  would  iei|Uiie  iiroject-ty  pe  action  ti' 
collect,  ( uireiil  aveiage  annual  damages  jie  estimated  ti> 
be  s|?.4  million  and.  unless  collective  nieasuies  aie 
iniplemented.  damages  aie  estimated  to  iiuiease  to 
S.sO.d  imlhoii  by  2020.  About  s.'  peicent  ot  these 
damage'  will  occui  in  the  l.ovvei  Missouri  and  Middle 
Missouri  subbasins. 
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NAVIGATION 

Commeicial  navigation  is  ci'iilmed  to  the  lower 
portion  ol  the  mam  stem  of  the  Missouri  River,  lire 
aiithori/ed  navigation  channel  is  from  Sioux  City . Iowa, 
to  the  mouth  ol  the  river  near  St.  Louis.  'Hie  elfective 
season  usually  comprises  about  N months  from  April  to 
Decembei . 

Commercial  barge  traffic  can  be  expected  to  increase 
from  1.07s  million  ton-miles  m l‘)(r4  to  .v.'OO  million 
ton-miles  in  2020.  an  iiicrease  ol  200  percent  in  ,s(i 
years.  .About  70  percent  ol  this  increase  can  be  expected 
by  |v)S0  and  over  ‘>.s  percent  by  2000.  Water  lequire- 
ments  to  maintain  the  authori/ed  navigation  channel  are 
estimated  to  be  .'0.000  c.I.s.  at  Sioux  City  and  .'2..s00 
c.l'.s.  at  Kansas  City.  I low  dining  an  S-month  period  at 
.'0.000  c.I.s.  amounts  to  a total  volume  of  14..s  million 
acre-leet. 

WATER  QUALITY  CONTROL  NEEDS 

The  I'lincipal  elements  ol'  water  pollution  in  the 
.Missouri  Rasin  are  bacterial  agents,  organic  waste  matter, 
undissolved  solids,  dissolved  solids,  and  ictiiperalure 
rite  sources  of  bacterial  and  oiganic  p dlutants  con- 
sidered in  this  study  vveie  muiitcipal  and  industrial  waste 
discharges  and  animal  wastes  from  majoi  conlineil 
feeding  operations.  I ndissolved  solids  pollutants  include 
sediments,  oils,  and  retuse  tfom  mamilastuimg  pioc- 
esses.  Natural  runoff  contributes  plastically  all  ot  the 
dissolved  solids  in  (he  basin's  vv aleis  \ small  liaclion  ol 
the  tol.il  dissolved  solids  is  contributed  m nuinisipal  and 
industrial  wastes  and  iiiigation  return  Hows,  but  may 
add  imdesiiable  or  toxic  consiiiuents  \1ost  uses  deplete 
the  watei  and  letuin  oi  leave  the  dissoKod  solids  I he 
lesiiltmg  inctease  m dissolved  solids  coitcenli.iiion  is 
included  among  the  polhitioii  I'r  w atei  siuahtv  pioblems 
.Slie.im  lempeialiiies  normally  v.iiv  with  the  .nei.ige  an 
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tomperaiiire.  llo\scvi.'i.  llio  lemporauuc  i>l  a slioam  can 
be  raised  locally  In  wami  ellUienls  lioiii  industrial 
processes  and  im^ulion  reluiii  llovvs.  ( onveisely.  sireain 
leinperaUires  may  be  lowered  lor  slum  reaches  by 
reservon  releases,  l ire  resnitant  clianjies  in  leinperalnie 
may  alTecI  the  biolopic  letmnen  ol  the  stream  and  the 
I'ishery  habitat. 

Water  r|iiahly  ciileiia  applicable  to  streams  adapted 
lor  this  study  aie  as  lollows. 

1.  .\  dissolved-o\\ eeii  conceniration  ol  7 milherains 
per  liter  |7  mg  It  loi  cold-water  lisheiies  and 
5 mg  I Tor  warm-water  tisheiies  and  olhei  sin  lace 
waters. 

2.  A total  dissoKed-sohds  conceniialion  ol  5(HI  mg  I 
ave'^age  as  desirable,  and  l..s()Omg  I as  usable. 

.V  .-\  limn  ot  5"  I-.  tor  lemperalnre  mciease  resiilimg 
I'rom  thermal  discharges. 

Iliese  criteria  are  eipial  to  or  compatible  with  the 
present  Stale  water  (.piality  standards  developed  in 
harmony  with  the  1 edeial  Water  (duality  .Act  ot  I'ltis 
and  the  Clean  W'alei  Restoiation  Act  ol  intui.  lo  meet 
the  criteria,  treatment  ol  all  nuinicipal  and  associated 
mdiistrial  wastes  w ith  a H.O  1).  removal  ol  b.s  percent  by 
I 'ISO.  no  percent  by  201)0.  and  ns  peiceiit  by  the  y ear 
2020  was  assumed. 

In  intis  there  were  1 .77.'  imimcipahties  or  places  m 
the  basin  which  had  public  water  supplies.  Only  I ..'OS 
had  public  sewerage  systems.  101  had  no  vv  aste-vv  .ilei 
treatment.  |ns  piovidevl  immaiy  tieatmetit.  and  I .liOn 
provided  secondary  treatment  of  waste  dischaiges.  Iieat- 
metit  bv  these  plants  reduces  the  pollution  load  lo  the 
basin's  streams  t'rom  a population  eviuivalenl  ol  |(>.S 
million  to  just  over  n.O  million. 

To  meet  the  indicated  ciiteria  will  leqiiiie  the 
enlargement  ot  1 .(Hb*  secondary  treatment  lacilities.  the 
addition  ol  ins  secondary  treatment  to  exislmg  prim.ny 
lacilities.  and  construction  ol  '^.'1  new  secondary  treat- 
meni  tacililies  throughout  the  basin  by  inst).  I pgiading 
ol'  lacilities  will  coiitimie  and  new  lacilities  will  be  added 
until  by  2020  there  will  be  .''.S70  leili.iiy  lieaimeiii 
plants  throughoul  the  basin.  I he  muiiicip.il  waste 
loarling.  Ireatmenl  objectives,  and  lesidiial  vv.isie  dis- 
charged lo  the  basin's  slieanis  .ire  sunnn.ni/cd  m the 
lollownig  table 
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It  will  be  nolevi  tli.il  .illei  lie.itilient  needs  aie  met. 
there  still  will  be  a lesulual  HO  I)  lo  be  .issinnl.ileil  by 
slieaiiiHow  Ihis  will  ier|iinc  sutlicieni  si re.inillovv  to 


maml.im  a satislacloiy  dissolved-o\y  gen  level  in 
accoid.iiice  with  accepted  siaiidaids  In  .iddition  lo  the 
liealmenl  needs,  the  slreamllow  lespincd  at  each  waste 
outlall  was  esliinaled  and  luiiiished  lo  the  (ilanners  as  a 
"need  to  be  met.  " 

In  intis  the  Industrial  Diiectories  list  .'.4on  watei- 
iisiiig  industries  iii  the  basin,  limited  data  were  made 
available  lor  oiilv  (i02  indusliies  with  sepaiale  waste 
sv stems.  Some  indusiiies  aie  connected  lo  municipal 
svstenis  but  the  exact  number  is  unknowii.  Many  ol  the 
existing  and  potential  iiulustiial  plants  are  expected  to 
connect  with  municipal  saiiilaiy  systems  and  then  waste 
liealmenl  needs  have  been  included  m the  iiumicipal 
ireaimenl  needs;  others  are  expected  to  niamlam 
sepaiale  waste  liealmenl  lacilities  and  outtalls.  I'o  the 
extent  [lossible.  lhe.se  separate  needs  were  estimated  and 
the  slieamllow  requiiemenis  to  niamlam  salislaclory 
dissolved  oxygen  levels  alter  S5.  ‘*0.  and  Os  percent 
liealmenl  were  rurnished  the  plamieis  as  "needs  lo  be 
met.  " However,  liealmenl  plant  costs  vveie  not  esti- 
mated as  it  was  assumed  these  would  be  piivate  costs  lo 
be  met  in  comphance  w ilh  state  vv  aler  quality  standards. 

('alile  I'eedmg  in  connneicial  lots  is  a major  industry 
III  the  basin  and  is  projected  lo  expand.  While  the 
amouiii  of  waste  loading  coiitiibuied  I'Is- '.iieaiiis  lioni 
I’eedlots  IS  unknown,  the  potential  as  a contiibutmg 
source  ol  pollution  is  lecogiii/ed,  ( uiieiil  trends  and 
.Slate  and  J'edeial  sialnies  nidiiale  that  any  I'eedlol 
opeialioii  which  is  an  idenlilied  source  ol  pollution  vv  ill 
have  vvasle-h.indhng  lacilities  installed  by  I'l.so  or  svumer 
which  will  achieve  nearly  UK)  percent  conliol.  Hoih 
control  and  liealmenl  lequiieinenls  were  assumed  as 
piivale  pioduclion  costs  .nid  were  not  iiKluded  a' needs 
lo  be  met  by  I'lamewoik  plan  lacilities.  noi  were 
slreamllow  requiiemenis  esimiaied  to  assimilale 
polenli.il  H.O. I),  residuals. 

In  addition  lo  I'eevlloi  waste  problems,  agiiculliiial 
opeialioiis  can  lesult  in  |iolhilioii  due  lo  leaching  and 
vv.ishing  ol  lertih/eis  .nid  pesticides,  soil  erosion,  and  the 
concenliation  ol  dissolved  solids  in  niigalion  leiiiin 
tlovvs.  riie  extent  .iiul  imp.ict  of  some  ol'  these  I'loblems 
■lie  much  nioie  vhll'icull  to  assess  than  with  municipal 
aiul  iiidiisiiial  wastes,  hence,  no  ev.ihi.itioii  has  been 
made  in  these  studies  I he  poienli.il  inipaO  ol  niig.ilion 
letiiiii  llovvs  has  been  evaluated  in  tuUne  dissolved  solids 
levels  111  the  suil.ice  vv.ileis  Ihivvevei.  it  is  recognized 
lhal  cuiiem  technology  does  not  otiei  .in  ecoiii'inical 
method  loi  lediking  ihe  dissolvcil  solids  content  ol 
these  llovvs 

( uiienllv  about  12.')  billion  kwh  ol  elecli ic  power  is 
genei.ilevi  in  the  b.isin  by  iheim.il-eleiliis  plants  uiilizmg 
llovv -through  cooling  vv.ilei  I hcss*  pi. Hits  tliveil  .iboiil 
1 7 million  acie-leet  ol  vv.iiei  annually  (moss  diveision 
dem.mds  loi  llovv -ihn'Ugh  soohng  are  protested  to  be 
''.()  million  acte-leei  by  I'l.M).  4 0 million  acie-leel  bv 
2000.  ,ind  4..'  million  asic  led  by  2020  Ihe  eenei.il 
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loL-atuiii  and  diversion  demands  for  assumed  individual 
lliermal  plain  locations  were  estimated  and  these  data 
furnished  the  planners  as  water  quahly  needs  to  comply 
with  streamilow  tenifvrature  standards. 

Currently  the  average  total  dissolved-solids  concen- 
tration of  the  Missouri  River  thrw  at  the  mouth  is  aboiii 
.^)Omg/l.  The  maximum  average  annual  main  stem 
concentration  is  about  470  mg  I at  Sioux  City,  la.,  and 
Omaha,  Nebr.  Several  tributary  stream  leacheshave  high 
concentrations  ol  dissiilved  solids  such  as  the  South 
Platte  Kivei  at  Julesburg.  Colo.,  with  l.4iS0mg/l,  and 
the  Cheyenne  River  at  h.agle  Butte.  S.  17ak  . with 
1 .OO.S  mg' I . .-Vny  further  basin  development  that  uses 
and  further  depletes  the  existing  water  supply  will 
increa.se  the  average  concentration  ol'  dissolved  solids. 
Without  some  kind  of  technological  breakthrough,  this 
form  ol  degradation  ol  water  quality  is  inevitable. 
.Maintenance  of  desiiable  and  acceptable  dissolved-solids 
quality  is  one  need  to  be  consideied  in  connection  with 
the  planning  of  all  potential  water  lesource  deveU'p- 
ments. 

The  water-quality  degradation  of  surlace  and  ground 
waters  and  the  degree  and  sources  of  pollution  are  not 
well  known.  Data  are  available  which  have  yet  to  be 
aiialy/ed,  and  there  is  a need  foi  additional  data.  .\  solid 


technical  base  is  a pieiequisile  to  implemenlalion  ol  the 
actions  necessarv  lor  improving  watei  quahtv.  To 
achieve  this  objective  there  must  be  continued  effort  to 
identify  and  quanlilv  waste  sources;  there  should  be 
obtained  belter  quantilv  and  quality  data  on  the  basin's 
streams  and  ground  waleis;  and  the  economic  etfecis  ol 
water  quality  must  be  evaluated. 

t*: 

AFTERWORD 

.Such  is  the  kaleidoscope  ol  people,  land,  ami  water 
called  the  Missouri  River  Basin  In  the  chapters  ahead. 
lhe.se  basic  elements  aie  examined  lo  deiermiiie  iieiids 
and  capabilities  which  will  contribute  toward  a balanced 
resource  developmeiii  m the  basin  during  the  next  Stj 
years. 

The  "needs"  set  toilh  in  this  appendix  aie  estimaled 
requirements  which,  it  met.  will  guide  plaiiiieis  in 
attaining  a balanced  basin  development  through  the  year 
dOJO.  It  is  eniphasi/ed  that  they  are  lequiremeiils  only . 
Discussion  as  to  the  prospect  of  providing  appiopnate 
works  and  other  methods  to  meet  these  requirements  is 
beyond  the  scope  of  this  paiticulai  appendix. 
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CHAPTER  1 

BASIN  DESCRIPTION 


PHYSIOGRAPHY 

(ieographlcally.  llie  Missouri  River  Basin  is  a large 
eeniral  sample  of  the  United  States.  Without  it,  the 
Nation  would  lose  S million  people,  niiieh  ot'  its  food 
and  forests,  far-llung  natural  resources,  and  wealth  of 
every  description.  To  better  understand  this  large  seg- 
ment of  .America,  with  its  problems  and  potential,  a few 
boundaries  should  be  described. 

Lying  diagonally  within  a huge  i.|uadrangle  enclosed 
by  the  ‘H)th  and  I I4th  Meridians  and  the  .'7th  and  4dth 
Parallels,  the  basin  e.irtends  from  the  Continental  Divide 
formed  by  tlie  Rocky  .Mountains  on  the  west  to  the 
Mississippi  drainage  on  the  east.  Nebraska,  most  of 
Montana.  North  and  South  Dakota,  and  Wyoming,  about 
half  of  Ivansas  and  .Mi.ssouri,  and  smaller  parts  of 
Colorado.  Iowa,  and  Minnesota  make  up  the  basin. 

Although  similarities  are  common  from  locality  to 
locality,  diversity  of  physiographic  features  exists  over 
broad  areas.  The  basin  is  accordingly  separated  into 
major  physiographic  divisions  and  provinces  as  follows: 

\1ajor  Division  Province 

Rocky  Mountain  System  Northern  Rocky  Mountains 
Middle  Rocky  Mountains 
Wyoming  Basin 
.Southern  Rocky  Mountains 

Interior  Highlands  0/ark  Plateaus 

Interior  Plains  Great  Plains 

Central  Lowlands 

ITgiire  1 sluiws  the  location  of  each  of  the  provinces 
listed. 

The  Rocky  Mountain  System  consists  of  the  moun- 
tainous area  that  forms  the  western  boundary  of  the 
watershed  in  Montana.  Wyoming,  and  Colorado.  This 
division  is  characteri/ed  by  alternating  prominent  moun- 
tain ranges,  mierniountain  basins,  and  relatively  wide 
valleys  of  nia|or  subdramages.  l•.levallons  range  from 
about  4,000  feet  to  more  than  14.000  feet  above  sea 
level.  Minot  tributaries  have  sleep  gradients  and  gen- 
erally V-shaped  channels.  The  streams  frequently  llo\x 
through  steep  canyons  before  they  enter  the  plains 
where  the  stream  gradients  are  considerably  natter 


The  O/ark  Plateaus  province  of  the  Interior  Highlands 
division  within  the  watershed  consists  of  maturely 
dissected  plateaus  in  south-central  Missouri.  The  topog- 
raphy varies  from  undulating  to  hilly  and  broken  land. 
In  the  hilly  and  broken  section,  the  streams  are  deeply 
entrenched  meanders. 

The  Interior  Plains  division  is  separated  into  the 
Central  Lowlands  and  Great  Plains  provinces  according 
to  physical  features  and  geographic  location.  The  Central 
Lowlands  province  includes  the  gently  rolling  and  rolling 
plains  in  southeastern  South  Dakota,  eastern  Nebraska, 
northeastern  Kansas,  northeastern  .Missouri,  western 
Iowa,  and  southwestern  Minnesota.  .Adjacent  to  the 
.Missouri  River  in  Nebraska.  Iowa,  and  northwestern 
■Missouri,  there  is  a large  area  of  long  rolling  slopes 
deeply  mantled  with  loess.  In  east-central  Kansas  and 
west-central  Missouri,  there  is  an  extensive  area  con- 
sisting of  nearly  level  to  rolling  plains  with  wide,  gently 
sloping  valleys.  .Along  the  watershed  boundary  m 
Missouri  and  Iowa  and  in  northeastern  Kansas  and 
southeastern  Nebraska,  there  are  rolling  areas  which  are 
dissected  with  well  entrenched  drainages. 

The  Great  Plains  province  of  the  Interior  Plains  is  the 
large  area  between  the  Rocky  Mountains  on  the  west 
and  the  Central  Lowlands  on  the  east.  .A  further 
subdivision  of  the  Great  Plains  province  has  been  made 
for  the  purpose  of  describing  the  area:  I I I Glaciated 
Plains.  (2)  Uiiglacialed  Northern  Plains.  (,D  Noitliern 
High  Plains.  (4|  .South  Central  Nebraska  Loess  section, 
and  ( 5 I Central  Kansas  Rolling  Plains. 

The  Glaciated  Plains  section  is  a broad  expanse  of 
gently  rolling  topography  extending  eastward  from  the 
Rocky  Mountains  across  northern  Montana  and  in- 
cluding those  portions  of  N'oilh  Dakota  and  .South 
Dakota  lying  north  and  east  of  the  Missouri  Rivei, 
Stream  dissection  and  drainage  are  not  well  established 
except  111  areas  adgKent  to  the  Missouii  River  and  along 
some  of  its  largei  tiibutaries.  Local  drainage  is  chielly 
into  pot  holes,  small  intermittent  lakes,  and  a few  larger 
permanent  lakes. 

The  Lnglacialed  Northern  Plains  section  comprises 
the  broad  rolling  area  west  of  the  Missouri  River  m 
Noith  and  South  Dakota.  It  also  includes  most  ol  the 
eastern  half  of  Montana  and  northeastein  Wvoming. 
Numetoiis  small  hilly  aieas.  buttes,  and  hogbacks  reach 
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FIGURE  2 

PHYSIOGRAPHIC  FEATURES 
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elovjtioiis  liigliei  llie  level  ol  ilie  plains. 

Allliougli  the  area  as  a whole  is  rolling  aiul  lalhei 
ihorrnighly  disseeted  b\  streams,  there  are  small,  nearly 
level  areas  on  the  stream  divides  and  a lew  relativel) 
large  areas  ot  gently  rolling  rehel  are  seallered  Ihrough- 
onl  the  seetioii.  Badlands  and  eanyoii  areas  oeeur  along 
the  White  Kiver  m South  Dakota.  Little  Missotiri  River 
III  North  Dakota,  and  m the  plains  adjacenl  to  the 
Missouri.  S'ellowstone.  and  I’ovvdei  rivers  in  Montana 
and  Wyoming,  The  Black  Hills  area  is  moiintainons  and 
has  Varied  soil  conditions.  Slopes  are  steep  to  precipitous 
and  are  tvpicallv  covered  with  stands  ot  ponderosa  pine, 
native  grass  m treeless  areas,  and  bare,  craggy  rocks. 

The  Northern  High  Plains  section  slopes  gently 
eastward  from  the  Rocky  Mountain  front  in  noith- 
central  Colorado  and  south-central  Wyoming,  One  part 
of  this  section  e,\lends  eastward  acro.ss  north-central 
Nebraska  and  soulh-ceniral  South  Dakota.  The  filaiiisare 
characteri/.ed  by  neaily  level  to  rolling  tablelands  with 
hilly  to  rough  liroken  areas  alimg  the  valley  sides.  Stream 
dissection  is  well  estanlished  with  broad  smooth  divides 
between  the  larger  diamages.  .\  distinct  subdivision  in 
the  Noithein  High  Plains  section  is  a large  area  ol 
sandhills  in  nortii-cenlial  Nebraska. 

The  South  Central  Nebraska  Loess  section  includes  a 
small  area  m northwestein  Kansas.  It  is  an  area  with 
nearlv  level  plains,  rolling  land,  and  long  narrow  un- 
di.s.secled  phuis  rcinnunts  ilia)  loiw  Jivide.s  belweei)  a 
rather  complete  pattern  of  diainages. 

The  Central  Kansas  Rolling  Plains  section  occupies  a 
large  area  m noi ih-central  Kansas,  Stiongly  rolling  rehel 
predominates  over  the  northein  and  western  pails  ot  the 
area,  with  deeply  entrenched  drainages  and  occasional 
smooth  divides  between  major  streams.  Smoother  pl.ims 
occur  111  the  southein  and  soulheastein  pails. 


Study  Areas 

Because  of  the  immense  si/e  ol  the  Missouri  Rivei 
Basin,  the  diversity  of  its  climate  and  lesomces.  and 
distribution  of  the  population,  the  material  and  Imdings 
in  this  appendi.v  are  presented  by  siihbasms  oi  sub- 
regions.  as  follows. 


Suhhasin 

Upper  Missouri  River  I ribularies 
Yelhiwstone  River 
Western  Dakota  Tiibutaries 
L.astern  Dakota  Tribiitaties 
Plalte-Niobiaia  Rivets 
Middle  Missouri  River  I ribularies 
Kansas  Rivei 

Lower  Missouri  Rivei  Iributaiies 


idoplt'd  Suhha'^in 
) hhreiialion 

LIpper  Missouri 
Yellowstone 
Westein  Dakota 
L.astern  Dakota 
Plalte-Niobrara 
Middle  Missouri 
Kansas 

1 ower  Missouii 


Subbasiiis  correspond  to  the  diainage  area  ot  the 
stieam  oi  streams  as  named  and  as  illustiated  by 
figure  -V  Subregion  boundaries  generally  contoim  to  the 
subhasni  boundaiies.  hut  are  delineated  by  county  lines 
selected  tor  statistical  availability  and  economic  analy  sis. 
The  .Missouri  River  which  compiises  only  the  water  area 
rif  the  Missouii  Rivei  (and  main-stem  reservoiisl  trom 
lliree  Forks.  Mont.,  to  its  contluence  wiih  ihe  Mississ- 
ippi River,  will  receive  special  consideration  tor  hydro- 
logical  analysis  and  the  special  services  that  it  provides. 

,-\s  a general  rule,  mtornialion  herein  will  he  desig- 
nated as  to  whether  it  is  by  suhbasin  or  by  subregion. 

SOC 10  ECONOMIC  CHARACTERISTICS 

During  the  basin's  development,  water  and  space  (or 
land)  have  been  the  prime  movers  of  growth.  Water 
served  as  the  primary  means  of  transportation  in  the 
early  years  of  development,  as  is  still  apparent  from  the 
present-day  location  ol  the  major  population  centers  m 
Ihe  basin.  Today , as  in  yesteryeais.  watei  foi  agriculture, 
industry,  and  recreation,  as  well  as  space  (or  land  I.  is  still 
the  dominant  factor  m the  development  or  expansion  of 
an  area  economy . I hese  resources  vary  inmi  place  to 
place,  as  does  the  population  density  m the  Missouri 
Basin,  so  that  the  basin  could  well  be  desciibed  a^  an 
area  of  transition  because  ot  the  wide  vaiiation  in  the 
natuial  environment.  Despite  the  si/e  and  exliemes  o( 
the  basin,  the  problems  and  desiies  I'l  the  people  are 
remark.ibly  similar. 

Hislorisally . the  pu'iieers  laced  many  pi.'blenis  such 
as  transportation,  water.  Indians,  building  maleiials.  and 
lencing.  some  of  which  they  tailed  to  solve  lully,  .-\ 
determined  effort  to  live  on  the  plains  and  lace  the 
manv  piohlems  vv.is  not  made  until  alter  the  Civil  W ai . -\ 
century  later  many  of  the  eaily-day  |irobleins  still 
conlioni  the  people,  such  as  political  boundaries, 
climate  conditions,  density  ol  po[Hilaiion.  and  distance 
to  serv  ice  centers. 

It  Is  mieiesting  to  note  that  the  cities  ak'iig  the 
Missouri  River,  and  some  ot  the  mining  cities,  grew  to 
legional  importance;  but  by -and-large,  the  cattle  centers 
did  not. 

Railroads  c.msed  the  eastern  gateway  cities  to  domi- 
nate the  commerce  of  the  basin.  I’limarily  because  of  the 
east-west  alignment  ot  the  mam  railroads,  the  oiigmal 
ecoiu'inic  areas  developed  along  them.  loday  . the  maior 
economic  regions  are  a senes  ol  east-west  snips  across 
the  basin  wilh  one  ot  the  gateway  cities  at  ihe  eastern 
edge,  .Most  of  the  "innei"  towns  still  peisisi,  and  many 
peiform  almost  Ihe  same  functions,  but  lume  has 
attracted  the  mslitutions  and  mdusliy  necessary  Im 
iegion.il  domin.ition, 

Ihe  f.iimeis  and  landieis.  to  ,i  great  extent,  have 
been  able  (with  technological  impiovementsi  to  adiusl 
to  ,111  economic  and  social  system  iiioie  ad.ipled  to  the 
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emiroiimciii  oi  iIk-  pl.im-,.  \hkh  ol  ihc  l.iiij  i-- sull  I'csi 
Miilctl  lo  llie  pu/mi;  ol  li\L>stoi.k  m ('i.iilk'.ilK  tlic  s.iiiK' 
ni;iiiik'i  u.l^  Joiio  iliiimu  tiio  l.iU'  I Mill's  \ liiulici 
ikOMi'iiik'  iiM.'  ol  this  l.iriil  li.is  iioi  \i'i  nuk'i  i;iii/o.l 

I’olllk'.ll  K’;.MOII.ll|sMl  tli.il  UJS  ,l|'p.llclll  ..llllllls;  ilk' 
o,iil\  ss'ltlciik'iil  lias's  lias  ilov elopal  iiiio  sorin'  lallk'i 
liasii'  poliiri'al  plulosophios  I hvii'  has  l.iiis;  hci'ii  a Ici'liiis; 
uilhiii  ilk'  hasm  lhal  lire  mills iiliial  shoiilil  he  ahlc  lo 
eoiiliol  Ills  ilcsims  ssilhoiil  ma|oi  iiuci li'ieiki'  lioiii  lire 
iL'si  ol  soik'Is  or  Irom  eosi'iMiiii'iil.  Ilossesci,  ihori'  is 
also  a li'i'liiii;  that  the  piohleiiis  sshieh  iiklisuhials  laee 
lii'lits  asslslaiiei'  lioiii  this  same  sueiels  ami  eoseiil- 
meiil.  lliiis.  iheie  has  been  a loiiemieiii  (bin  somesshal 
paiailoxieal I ilnse  In  mans  basin  lesuleiU'  lo  reihiee  the 
iilthieike  ol'  aoieiimieiil  m then  ileiisions  ssinie  auila- 
tine  loi  inoie  eoveiimieni  help  to  solse  their  pioblenis. 

Ills'  aeiielilliiial  eeoiioms . most  impoilanl  m the 
basin.  Is  eomposeil  ol  mans  ihoiisaiul  tiinis  I aimiiii;  is 
ilepeiuleiil  upon  mipoiis  t'oi  looK  ami  supplies.  I he 
piojiiels  to  a laree  ileeiee  aie  exporied  lo  iMilsiJe 
maikets.  hulls  kltialls . the  lainiei  has  little  eontiol  osei 
niihisli's  eoiiilitioiis.  eolleelisels . elloiis  lo  ileleiniine  a 
eoinmon  pohes  base  romiil  hllle  sikeess.  The  lass  s 
sshieh  si'Illeil  the  lamls  o!  ihe  basin  ami  the  siiikliiie  ol 
loeal  uoseinnienls.  eoinmnnilies.  anil  seisiees  svere  baseil 
upon  eoiki'pls  ami  uleas  iiseil  m ihe  ileselopmeni  ol 
iiioie  Imnml  leeioiis  ol  the  \alion.  .All  ol  these  laelois 
have  loniiibiiteil  lo  mans  iil  the  ptobleins  I'ouiul  m ihe 
basin  loilas . 

Due  siemlieaiil  phase  ol  the  oniipalion  ol  ihe  plains 
ssas  Ills'  ilispossession  ol  ills'  Imhaiis.  \liei  the  hiial 
sliiies’le.  ills'  Imliaiis  sseie  kneels  soniaineil  upon  llieir 
various  reseis.iiioiis  Ihe  Hasses  Ael  ol  iss”  sonehl  lo 
hasien  ihe  mleeialion  ol  ihe  Imhan  niio  soeiels  bs 
abnhshme  the  iiibal  ossneiship  ol  lami  ami  allotime  ii  lo 
ills'  imliviihial'  I Ills  dill  iioi  sobs'  the  problem  ol  ihe 
Imhan.  bin  il  ssas  nisiiinneiilal  m maknie  land  asailable 
lo  the  ss  Inis'  sei ilei 

Ihe  appaienl  paradox  in  aliilmles  ol  people  m ihe 
basin  lossaid  nmosallon  also  lan  be  loiiiid  in  the 
si'lllenieni  peiiod.  I here  ssas  a lendenes  lo  aeeepl 
innosalioiis  ss  Im  h ssoiild  laeihlale  ihe  phs  sk.d  som|iiesl 
ol  ills'  land  and  ilimale.  I oi  example,  nia  ■liineis.  dis 
laiinine  melhods  ami  niiealion  lonml  leads  assepianee 
svitlim  Ills'  basin  (In  the  olliei  hand,  innosalioiis  in 
sosial  and  s'sononik  insiiuilions  ulieii  sseie  aseepled 
relmlaiiils.  and  onis  allei  Ihe  older  hniiis  had  bs-ioiiie 
enliis'ls  missoikable 

I Ills  Is  mil  III  sas  lhal  ihe  enllie  inosak  oi  soei.il  and 
s'sonoiiik  halls  lo  be  loimd  m Ihe  basin  ssas  esiablislied 
diiiinj;  Ills'  si'lllenieni  eia.  lot  iiiiiih  ol  ihe  shaiastei  ol 
ills'  leiMon  Is  iinii|iiels  Ills'  is'siill  ol  eseiils  sshieh 
lollossed  tii'ssesei.  inans  ol  the  basis  eeonomis'  and 
soiiiil  s hai  as  lei  islis  s base  ihen  tools  in  Ihe  niaimei  bs 
ssimh  Ihe  lionliei  ssassellled  I lu'se  hails  piobabls  ss  ill 
eontmne  lo  be  ehai.iileiisik  oi  ihe  people  loi  smiie  lime 


10  some  and  svill  base  a beaiini;  upon  mans  ol  ilien 
liiliiie  deeisions. 

Ills'  sosio-i'sononik  asps'ils  ol  this  basin  are  eon- 
sideied  inoie  speeilkalls  and  hiilliei  diseiisss'd  in 
lelalioiiship  lo  population,  emplos  iiienl , and  msome 

CLIMATE 

Ihe  elimals  ssithin  ihe  basin  |s  deleimnied  kneels  bs 
ills'  nileiaslion  ol  ilnee  eieal  an  masse' ss  hieli  base  ihen 
oiienis  osei  the  (mil  ol  Mexieo.  ihe  \oiih  I’aeiUs.  ami 
osei  ills'  noilheiii  p"kii  leeioiis  I he  an  masses  is'enkii Is 
iiisade  and  pass  osei  the  b.isiii  ihioiiehoni  ihe  sear,  ssiih 
ills'  enll  an  lemline  lo  dommale  ihe  ssealhei  m siiminei 
and  the  polar  an  doininalme  in  ssinlei  ll  is  this  seasonal 
doniinalion  ol'  ihe  aii  masses  and  the  lionlal  aelisils 
eaiised  bs  ihen  lolhdme  ssiih  eaeli  oilier  sshieh  pio.lnees 
Ihe  eeneial  ssealhei  leeimeiis  ssithm  ihe  basin. 

I’eihai's  ihe  niosi  sienilieanl  sliniatie  laeloi  is  the 
lemoleness  ol  the  basin  tioiii  ihe  soiiise  aieasol  the  an 
masss's  I Ills  means  that  the  an  masses  base  lo  eross  ss  ule 
land  areas  beloie  ihes  leaeli  ihe  basin  In  eiossine  lliess' 
areas,  the  all  masses  h'se  link'll  ol  ihen  asailable 
|iiesipilahon.  ami  ihen  an  leniiieialmes  are  ehaneed 
soiisideiabls  Ihronph  eoiilail  ssiih  Ihe  laml  siiihise 

I’limaiils  beeaiise  ol  its  miilsonimenlal  loeahon,  the 
basin  expel le Ikes  ssealhei  lhal  is  knoss  n loi  its  hue- 
lilahons  and  exiiemes  Also  iheie  aie  saiialioiis  belss  een 
areas  ssilhni  the  basin.  Winieis  aie  lelalisels  loma  ami 

• I 

sold  O' ei  iniisli  ol'  the  basin,  sshile  'innmeis  aie  sunns  H 

and  hoi.  Spline  is  eool.  inoisi  and  ss  mils,  and  animnn  is  : 

eook  dis  and  sunns  Aseiaeesare  niisleadme  toi  si'ldoni  I 

does  ■'aseia^e  " ssealhei  aeiiialls  oeeui.  Insiead.  ss ealher 
lends  lo  lliklu.ile  ss  ulels  aioiiml  the  aseiaees.  ssiih  the  ' 

ossiii reiiss'  and  the  deeiee  ol  ihe  Ihklii.ilion'  beine 
anmialls  iinpiedislable  Thus,  the  shmaik  aseiaees  base 
ks  be  ihouehl  "I  as  eeneiah/'aiions  oi  ihe  inoie  somnion 
oseuiieik's's  osei  a period  ol  lime 

I lenie  -I  shosss  mnnial  annual  total  pieeii'ilalion  Isii 
ills'  enine  basin,  (leneialls.  .iboul  Mipeisent  ol  the 
annual  piesipilalion  oeiiirs  duiiiie  the  eiossnie  ss'.isi'ii 
I leiiie  ' shosss  mean  lenelh  "I  ihe  tiee/e  liee  peiiod. 
sshkh  exshisise  ol  momilamoiis  areas  saiies  tiom  aboiil 
‘III  lo  |xii  dass  I able  I shosss  the  mean  rekilise 
Inmmhis  m peiseni  loi  ’ll  loiaiions.  and  I peine  o slniss  s 
Ills'  mean  lokil  lioiiis  oi  siiiisliine. 

POPULATIOM 

Ihe  basin  is  iiol  iieiess.n ils  I'sei  oi  iimlei  populaled 

11  Is  Ills'  popiilalion  makeup  aiiil  mosemenl  and  ensnoii 
ineni  that  lesnli  m nnineioiis  pioblenis 

Mlhoiieh  basin  popiilalion  shossed  an  meiease  liom 
I‘i4il  to  l‘i|.|i  iiii'  imiease  ss.is  less  i.ipul  lhan  the 
n.ilii'iial  asi'i.iee  Ihe  iikiease  ss,is  .iboul  M peisi'iil 


FIGUM  S 

MEAN  LENGTH  OF  FREEZE  FREE  PERIOD  (DAYSI 


riou«E  6 


MEAN  TOTAL  HOURS  OF  SUNSHINE  (ANNUAL) 


T.ihle  1 MEAN  RELATIVE  HUMIDITY 
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1 inif  lY  I .iNliTti  Sl.it»Ll,inl  Miriili  III  K Nul’tr.K  f 1 limir  fi*i  ( i-iilt  il  i’mmIi  M ».  ' hours  Miiuril  iiti  i lo^lh  M ) 

h.isfil  iFH  ri'L ' if'K  111  r«  Filch  i cpl  in  .i  K u uisi.iiu  l nkfii  1 1<  ‘in  Nfu  m.ils,  Ml-.his  iml  1 \ it-  ini-s'  i.if'K-  in  1 > «.-.iihi‘i 

liiirtMH  I'll hliL  ,ii II >n  I i>s  il  < lnn.iii>l'F('K  il  IVil.i 


ii.iIioimIIv  .iiuI  Hilly  IT  poKL'iil  Im  llic  h.iMii  Wink'  ilu' 

piipill.ll  lOII  11K■K’:I^C^I  III  .ll'M'lllIC  U'llll'.  IIk’  IIICK'.IH'  \L  .1' 
k'\s  lll.lll  llio  ll.lllHtUll  |1npu|.illiill  IlkliMM'  lllli'  to 
iiiii:i .1(1(111  Irotti  Ilk-  h.iMii 

In  l'l{i(),  iln.'  poinil.ilioii  ol  \Iism>iiii  ILimii  w :i\  t i| 
niillii)ii.  (>i  4..S  p(.Tn.’iil  I'l  ilk'  pi'|kil.ili((ii  ol  Ilk’  I niicil 
Si. Ill's  Ol  Ilk'  ' '•  Miillioii.  T.T  million  ot  4.'  pi'U’oni  lu'u- 
J.isMik'il  .IS  rni.il  Ol  llu'  ini.il  popni.iiion.  >o  p(.'ii’ciit 
ki'ii.'  (.Tiissilk'd  .IS  nonl.iiin  .iml  44  pcuonl  .is  l.iim. 


Dininu  Ilk'  pi'iioil  I'MO  lo  l'i(>()  ilk' ini.il  p('|nil.ilion 
(k'cliik'J  l’’poi(.k'ni  lloW(.'M'i  Ilk' o\(.'i.ill  popiil.ilion  ol 
[i.iils  ol  ilk'  h.isin.  I'spi'ii.ilK  ilk'  (iK'.il  I’l.niis  poiiion 
« Ilk’ll  IS  piini.niK  ik’pi’ikli’iil  on  .ijiik nlliiu’.  (loJiik’d 
sli.ni'ly  m ilk'  I'lsOY  Ilk’  di’picssion  ol  ilio  c.iily 
I'l  kl's,  I’lnipk’d  killi  .1  scLi’u’  I’.isin  uuk’  dioiidil  d link 
ilk’  Viilk’  poiiod.  di’.ilt  ilk'  ,ii;i klilliii.il  oo'ili'iny  .i 
ik'L.isl.iIiik  I'lok  .ind  u'snIU'd  in  iii.is-  inovcnu'nl  ('iil  I'l 
ilk'  I'.isin  (ioik’i.il  piospoiily  ol  ilk’  Woikl  W.ii  II  .ind 


posi-w.ii  \o.ii'.  wall  .KCiiiiip.ais  mi;  mUusin.il  Ucvdnp- 
MicMi.  tciiUoU  lo  oiih.iiKs’  tlio  uil'.m  |nipul.auiii. 

1 lie  mi.il  l.imi  popukiiuui  doeicaseJ  411  pcieciit 
bou^eeii  I'MO  .mU  l‘^(^().  while  llie  iiii.il  imiitaiiii 
populaliiiii  iiiereaseU  '(I  peieeiil  tai  the  same  peiioU. 

I lie  mbaii  papulalu'ii.  eompiismi;  people  laiiii;  m 
eilies  with  a population  ol  U..^00or  more,  was  about  4.(' 
millioii  III  l‘>(i().  A summatN  of  uibaii  places  b\  iiumbei 


and  si/e  Tollovvs 

1 than  Plait's  in  I'lnH 

llfiti 

\o. 

Pi'rct'iil  of  Popnluliini 

Total  urban  places 

nr 

100.0 

SMSA's' 

1 1 

(s4.x 

Other  uiban  places  by 

number  oT  people: 
25,000  50.000 

1 1 

x.l 

10.000  25.000 

,54 

1 1,0 

5.000  10.000 

51 

<S.2 

2.500  5,000 

100 

7.') 

t \ sl.iiuiarU  nu;lriip<aitan  statistical  area  tSMSA)  comprises 
a cmuils  or  itroiip  of  couiilics  coiitainint;  at  least  one  cits  ot 
50.000  mliahit.ints  or  conti|tuous  cities  ssitti  a conrhinesi 
population  ol  50,000  or  more.  At  least  75  percent  of  the 
labor  force  in  a counts  must  he  nona^ris  ultural.  and  the 
counts  must  tiase  a Jensits  of  I 50  persons  per  si|Uare  mile. 

Plate  I shows  metropolitan  areas  and  uiban  places  ol 
tlie  basin.  On  plate  2.  population  protections  (or  (he 
basin  (and  subbasinsl  indicate  a steady  basin  growth  to 
about  2':  times  the  |4(i0  ptipulation  by  2021). 

Prior  lo  loot),  the  basin  served  as  a salety  valve  by 
providing  tlie  eastern  population  a place  to  inrne  it 
congesiiiin  became  excessive.  I he  vasi  majorits  ol 
people  wlu)  lell  the  basin's  I'aims  have  migrated  lo  the 
cities,  htrih  wiihin  and  outside  ol  (lie  basin.  1 ven  tlunigh 
unirained  lor  oll-taim  employment,  most  ol  these 
nngraiils  have  been  prtivided  with  a belter  standard  ol 
living  and  greater  livelihood  opportunities.  I his  has  been 
especially  true  loi  the  young,  who  are  jusi  beginning 
their  pioduclive  lives.  Some  id  the  Missouri  basin  .Stales 
have  expel lenced  ouMiiigialion  ol  the  most  produclive 
age  group  (20-.>4).  Dining  the  period  ol  I dsO-oO.  Soiilh 
Dakota,  toi  example,  lost  some '14. (10(1  peisons  ol  whom 
,'S  percent  were  ol  this  mosi-pioduclive  age  group. 
I liese  aie  the  people  in  which  ihe  stales  have  made  great 
capital  iiivestmenls  in  education  and  liainmg.  I his 
coiisliliiles  a loss  of  the  huniaii  lesomce.  loi  .South 
Dakota  it  leptesenled  2.''  peiceni  ol  ihe  popul.ilion  ni 
ihe  20..54  veai  age  gioiip  Oiil-migr.iiion  lor  the  total 
stale  population  amoiinled  lo  about  14  peicenl.  Ibis  is 
the  pail  ot  ihe  legion's  population  that  is  bed  able  lo 
pay  taxes  and  Is  most  wilhng  to  inake  the  capil.il 
iinpiovemenls  lo  sinnulale  peinianeni  giowth 

Agiiciilliire  has  expeiienced  a levoliilion  oi  at  least 
some  diaslic  changes  m Ihe  last  dec.ide  Modem  lech- 


nologv  has  made  agnculluial  land  and  labor  vastly  more 
pioduclive.  Ihe  vast  (midticlion  capacity  ol  the  agncul- 
luial  nidusiiv  has  ciealed  economic  conditions  w Inch 
make  elticieni  use  ol  land,  laboi.  and  capital.  1 ver 
incieasing  si/es  ol  laiiiis,  eilhei  ihiougli  physical  ex- 
pansion Ol  mtensilication.  iiave  resulted,  both  conln- 
bule  lo  luiihei  problems.  Inteiisilication  increases  the 
total  output  ol  the  mdiisliy  and  adds  lurlliet  lo 
economic  vvocs.  I xpansion  in  si/e  eliminates  employ - 
meni  and  miensities  the  niigralion  lo  iiidiistriesiii  uiban 
aieas.  usuailv  in  other  regions  since  this  legioii  is 
essenliallv  agiiculiurally  oiiented.  Hie  number  ol  laims 
111  the  Missouri  Basin  decieased  by  ne.iily  1.^0. IHHl 
between  l‘)4'l  and  |do4.  oi  iieaily  ,U)  peicenl  ot  the 
|il4')  level.  Since  l'>54,  about  one  out  ol  even  live  laini 
operators  has  changed  occupation  oi  leliied  without 
being  leplaced.  This  oui-nngiaiion  results  m repei- 
ciissions  both  111  the  aiea  ol  depaituie  and  (he  new  aiea 
oT  aiiival.  Ihe  out-niigralion  seiiously  alleds  the  social 
and  ecoiioinic  base  ol  Ihe  coniniunily  . counly  . and  stale 
The  churches,  school  disiricis,  and  the  many  communiiy 
businesses  and  seivices  imd  it  dilticult  to  coniniue  ilieii 
opeialions  in  the  pieseiice  ot  a shrinking  economic  base. 

(■oncomilaiil  with  the  oiil-niigialion  ol  ruial  popula- 
tion has  been  a rathei  dramatic  increase  m urban 
populalions;  however,  the  uiban  growth  has  been  very 
selective.  I rbaii  centers  whose  business  has  remained 
lliai  oT  serving  agriculture  have  not  grown.  Most  small 
low  .-Is  and  haiidels  Iiave  acliially  losi  population.  The 
excejitions  are  the  counly  seals  or  towns  which  have 
been  able  to  retain  other  goveinmenlal  lunciioiis. 
develop  touiisl  services,  oi  become  ■'bedioom 
coniniunilies"  tor  larger  uiban  neighbors 

With  the  decline  oT  the  small  towns,  laigei  cities  have 
iended  'o  take  over  iheii  servue  lunclioiis.  C'onse- 
quentlv  . tiavel  distances  have  become  grealei  as  the  rural 
popuialion  turns  lo  ihe  '‘disiaiu"  city  losaiislv  most  ol 
ihe  I nial  needs. 

Ihe  huge  metropohian  aieas  have  expeiienced  the 
highest  percent  ol  giowth  since  Ihe  I'l.'tl's.  I hese 
cenleis  have  continued  to  limction  as  the  gateways  to 
commeice  wiiliin  ihe  basin  In  addition,  their  bases  have 
become  diveisilied  with  maiiulaclui ing.  lood  piocessing, 
prolessional  services,  and  goveinmenlal  lunclioiis  being 
impoitaiit  segments  ol  then  ecinioniies. 

One  oT  the  veiy  sinking  ch.nacleiistics  ol  the  basin  is 
the  absence  ot  large  .ubaii  cenleis  on  the  plains  by  Tai 
the  laigesi  concenliation  oT  population  is  along  the 
eastern  edge  ol  the  basin,  with  a secondaiy  soncentia- 
tion  along  the  loot  ol  the  mounlams  m the  west, 
between  these  two  there  aie  v ii tually  no  uiban  phuesol 
inateiial  siginlicaiice. 

Melal  lelnimg,  oil.  govei nnienlal  iiistitiilioiis.  ediua- 
lion  laciliiies.  and  louiisni  have  provided  itiosi  ol  the 
econonne  giowth  loi  the  lew  huger  towns  and  cities  iii 
Ihe  plains.  Only  a tew  cilies  in  the  Mcmily  ol  huge 
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liiijiak'd  uaMs  doii\c  a M;aiiilaanl  aiiu)iiMI  ut'  lla’ii 
iiK'omc  liom  a^iis.ulltiic.  i lie  laiR'Iiiiia  lll>lll^Ir^  ami 
dry  land  tanning  have  nut  been  able  to  ueneiale  the 
eei'tiontte  ^ondituinv  needed  to  Mippint  huge  nrhan 
populatninv. 

Iheie  tv  no  nilierent  ineiit  in  having  an  ineu\aing 
poinilalion  not  iv  there  neeevsaidy  an  inheient  div- 
advantage  in  a ileeieasing  population  llovvevei.  llie 
vj'aise  inial  population  vvitliin  iinieh  ol  tlie  baMii  hav 
been,  and  a now.  at  a pi'iiii  vvlieie  a a too  small  to 
support  ni.niy  ot  the  eonnnonty  .ueepied  nistiiulional 
patterns.  The  deereastng  iinal  populatton  has  ineatil 
substantial  tiiiaiieial  losses  to  siieh  seiviees  as  ehniehes, 
inedieal  tasihlies.  sellools.  and  los.d  goveinnieiit.  lodav. 
many  of  the  eoimties.  paitisiilarly  those  within  the 
piaitls.  do  not  have  siittuteia  I'opiilaltoiis  to  iiislity  oi 
adespiatelv  iiiatiilatn  then  eXistetKe  as  sepaiate  govern- 
mental  units.  The  eontmiimg  and  glowing  pioblenis  ol 
school  distnel  leoigam/alion  show  no  sign  ot  .il'.ile- 
tiienl.  SiiisC  the  l‘'s||^  :dl  ot  llie  Sl.avs  have  la^ed 
agoin/mg  battles  ovei  this  siibieet.  Uiili  soiistantly  de- 
ehning  populations  m the  imal  aieas.  eoinplele  and 
saiislaelory  leoigani/alion  ean  nevei  be  I'mished.  In 
addition,  there  has  been  a eonumimg  eoilsohdaiion  ol 
more  and  mote  seiviee  Innelloiis  w iilitn  the  laigei  iiibaii 
areas  at  the  e.xpense  ol  the  small  li'Wn  (leneially.  the 
hamlet  and  the  small  town  ate  doomed  to  eMiiKtioii 
One  nia|or  result  ol  ineieasingly  lowei  popiihiiion 
densities  has  been  the  imposition  ot  Inghei  social  sosts 
the  costs  that  result  I'roiii  open  sp.Rc  and  Havel  distaiKC. 

It  IS  not  easy  to  measiiie  the  total  exluit  ot  the  social 
cost  ol  spase  but  iheii  js  n.>  doubt  that  it  is  huge  Many 
of  the  costs  ocsur  in  the  toim  ol  subsidies  made  by  the 
liical.  Stale  and  I edeial  (o-veinmenis  Kui.il  elesliili- 
cation  and  the  K I D aie  examples  ol  oihei  segnienis  ot 
the  population  providing  a subsidy  loi  opeiaiioiisin  the 
spaiselv  settled  .neas.  Ceilain  othei  soi  i.il  ^osisni.iy  in’l 
be  ippaiettl  at  once,  but  become  evident  .it  s.iine  l.iiei 
d.iie  Inadexpiale  sehoolmg  iiiav  ntU  show  up  nniil  the 
college  enliaiKe  exams  aie  taken.  I he  expense  "I 
maiiUaming  a Ivvodvvelhng  household  loi  sslw"'l 
puipose.s  one  "n  the  l.nin  .uid  the  oihei  m town 
lei'iesents  a higb.ei  social  eou  o|  sp.icc  which  .1  moie 
densely  settled  aie-a  would  not  iei|'iiie  llie  enloiced 
lovvei  cpiah'y  ot  many  seiViccs  louiid  in  the  sc.ilieicd 
plains  aieas  also  i piesciils  a sod.il  cost  1 hcce  include 
madec|il.ile  t.nihlies  |oi  lehgioii  medical  .I'lenln.n  die 
toi  the  .iged.  the  nienlallv  ill  and  iclaided  pusoneis.  ainl 
luvemie  ollendeis  Ml  ihese  “costs’  exist  .ind  a i 
signili  .lilt  iliioughoiii  the  iiii.il  .lie. IS 

\ ciilii.il  .piesii  III  lesuliiiig  iioiii  the  s'  I nil  i.s.l  I ■' 
III  riii.il  popni.iliiin  .ind  i.ic  iiici-  oiiig  so.ial  cos's  o At 
vvh.il  point  will  the  s.icial  vosis  he.  OHU  c'c.ili  . than  the 
lax  levctmes  ot  the  .iie.i’’’  \s  tins  point  ip|  lo.i.hes.  .111 
.iiea  ceases  to  Inlly  suppoii  its  public  insiiiuii.ms  Uul 
Fecjimes  an  incie.iung  siib  ilv  to  111  . it..  1 .lu-.o  n 


iiiainlain  desiied  siaiulaids.  I Ins  eondiiion  eurieiitly 
exists  111  some  aieas  ol  the  basin.  It  present  trends 
eoiilmue.  it  will  beeome  ineieasingly  widespread 
ihioughonl  all  the  luial  aieas  In  eonttast  with  rural 
pioblenis  ot  decreasing  population  aie  the  iiibaii  prob- 
lems aiismg  troni  ovei-eiovvdmg  While  lesouree  develop- 
ments will  eeiiainly  exeit  an  mlluenee  on  the  elites,  the 
resiillmg  soeio-eeonomie  lelationslnps  are  not  explored 
111  depth  liir  puiposes  ol  tins  study  . 

People  who  settled  the  basin  etealed  a large  lumiber 
ol  distinctive  ethnic  aieas.  howevei.  most  ol'  these 
biiiindaiies  have  since  binned  beeause  ol  the  popiilalum 
shuts  and  the  eeiieial  social  niohihly  ot  the  people  in  the 
basin  liulay.  most  ..1  the  population  is  lully  assimilated 
and  h.is  become  counopolitaii 

The  lemnanl  ethnic  gioiips  vvliidi  liaic  been  able  to 
mamlam  then  idenlity  exhibit  some  special  s,ictal  tiaits. 
They  have  stiong  kinship  and  lehgious  ties,  and  resist 
ciiliiiial  change  not  oiigniaimg  wiihm  then  group  As.in 
inleiesimg  example  the  llutleiiles  is  one  ol  the  gioups 
that  has  been  most  stKce.sliil  m mamtaimng  its  identity. 

I I esc  people  geiieially  have  pioveii  themselves  tii  be 
excellent  laimers  and  au  a haid  vvoikmg  group  iiitent  on 
piaclicing  then  leligioii  11.  piivaie  and  lemammg  apart 
tiom  the  p.ipiilalion  that  suiioimds  iheni. 

I till'  .'I  the  iiioie  aiiicjue  ethnic  coiiceiiliatioris. 
llovvevei  Is  the  Indians  some  ■'.s  timi  >.|  lliem.  or  less 
than  .'lie  peicenl  ot  the  basui's  population  I he  Indians 
.lie  concciiliaied  "ii  d'dilleient  leseivations  scattered 
thi'uighout  the  b.isin  I he  palernalisiic  comepls  inher- 
ent III  the  leseivali.  n systeiii.  the  physical  isolation  of 
many  ol  the  leseiv.itions  and  the  inability  ol  both 
whites  .md  the  Indians  1.  accept  ceilain  cd  the  ctiltmal 
Hails  ol  the  .uhei  have  pielty  mueh  iiisiiied  the 
conlmuaiice  ol  the  liidi.m  as  a sepaiate  entity  w itliin  the 
basin 

Ihe  Indians  aie  basically  pooi.  ITic  animal  incomes 
till  Indian  lamihcs  aie  .illen  beli'W  sl.tHKI  and  the  basin 
aveiage  Is  midei  s t.iiinl  | he  b.i'ic  eeoiiomy  lot  the 
leseivations  has  i’een  laiiclmig.  some  tarnmig  and  the 
leasing  ol  land  to  whiles  1 laditioiiallx  . unemployment 
h.is  been  high  ..ii  the  leseivations  ranging  li.iiil  24  to 
o',  peicenl  ot  the  emph'v.ilde  woik  loue  m l''o(s  In 
iiianv  insi.iiices  Hie  siaiulaid  ot  living  on  Ihe  leseiva- 
II. Ills  li.is  not  been  iising  as  last  .0  m the  test  ol  the 
basins  society  < .insecpienllv . s.'ine  leseivations  aie 
.icliially  becoming  po.'iei  in  lelatioii  to  .ihei  aieas 

Indian  tubes  .'I  ilie  basin  have  goveinmenlal  iiistitli- 
Hoiis  p.iiteiiie.l  'll  n.’i.  Indian  I'liiidples  but  which  have 
a iXciihai  .lUloiiomv  sci  i.uih  in  iie.iHes.md  subsc'c|ueni 
legisl  III  >11  I lib.. I an. I .lilolted  Indian  l.ii.d,  which  is  held 

III  iiu'l  t'v  III.'  I i.ile.l  Stiles  1 1.  veiimienl . is  subieci  to 
tubal  and  Icdei.il  |iiiisdu ti. >1  but  not  to  Stale  county, 
ii.'i  citv  luiisdic  lion  1 1 ms.  this  land  n siibiCc  I neilhei  to 
l.ixali.'ii  ol  othei  .I'sessinenl  bv  ibc  Stale  and  local  01 
. .'uiiiv  ii.  Vc 'll. nulls  iic'i  I..  .Stale  and  coiinlv  laws 


governing  liind  use  and  developnieni.  Indian  Iribes  and 
individuals,  when  on  trusi  land,  are  likewise  siibjeet  to 
tribal  and  Federal  junsdietion.  but  not  to  State  or 
eounty  jurisdiction. 

The  aiitonoiny  of  the  Indian  Iribes  (which  seems 
peculiar  to  the  non-Indian  I enables  llieni  to  appeal 
directly  to  the  Congress  of  the  Lhiiled  Stales  for  special 
legislation.  This  explains  why  certain  Federal  legislation 
is  applicable  to  only  one  specific  tribe  the  tribe  which 
obtained  it  for  its  own  purposes. 

The  Indians,  with  their  differing  economic  and  social 
situations,  must  be  considered  as  separate  entities  in  the 


planning  of  lesource  development.  I hey  base  dilfereni 
values  and  social  philosophies  that  are  not  commonlv 
subscribed  to  by  the  white  communities  within  the 
basin. 


ECONOMY 

1 he  basin’s  or  region’s  economic  growth,  as  indicated 
b\  the  projections  of  inconie.  eiiiphn  nienl . and  popiila- 
lion,  will  nearly  parallel  that  for  the  Nation. 


Table  2 - POPULATION  AND  ECONOMIC  INDICATORS:  UNITED  STATES  AND  MISSOURI  RIVER 
REGION,  1960;  WITH  PROJECTIONS  TO  2020  ' 


Item  ami  Area 

Unit 

mo 

i a 

2000 

1 2020 

Pf)p(ildtion 

I niled  Stales 

Million 

176..1 

1 

243.9 

i 

336.x 

1 

' 467.7 

Missouri  KcLntm 

7.9 

10.4 

14.3 

20  1 

Fniploymcnl:*^ 

lolal 

United  States 

Million 

66.4 

94.x 

1311.6 

IXI.2 

Missouri  Reuion 

1 

3.0 

4 1 

5.6 

7.x 

Acrieulture; 
United  States 

rhoiiNjnd 

4.52X 

2.500 

1.900 

1.750 

Missouri  Region 

512 

3.16 

272  1 

249 

(iross  National  Product. 

S Itillion 

440 

I.IIOI 

2.144 

1 4.6S6 

Personal  ItKoinc;'* 
United  Stales 

S Billion 

i 

^52 

7X5 

1,6X0 

.C630 

Missouri  Reirion 

14.4 

32  4 

69.4 

151.4 

Per  Capita  Income;*^ 
I'tiited  State's 

Bdli  Mi 

1,994 

3.200 

5.000 

7. 7. so 

Missouri  Region 

1 .H 1 3 

3.106 

4.X3X 

7.549 

M*rcliniinurv  etininmic  projection's  tor  the  Missouri  Kiver  Hoeion  (tiasiii).  Oftice  <»t  Business  Icoiioinits.  I .S. 
t'onimerce  anJ  I cononiic  Researcfi  Sersice.  U.S.  Oepartineni  o!  -Xiiricullure. 

’includes  \rmed  1 orces  at»road. 

■^(  ensus  of  Blip  Illation  concept . esclu  Jes  ttiose  stalimieil  overseas. 

■^in  terms  of  I *^^‘54  iltill.irs. 


i'ep.irtment  ot 


I’opulation  is  expck  led  to  increave  times  the  I ')('() 
figure  b\  2020.  and  employment  i'  expected  lo  show  a 
similar  growth.  I’erson.il  iiKi'iiie  in  ihe  basin  is  expected 
lo  increase  'enfold  b\  2(l2(l  and.  on  a pel  capita  basis, 
personal  income  is  e.xpcMed  to  show  a fouifold  gain  b\ 
that  vear. 


Ill  absolute  leiiiis.  popni.ilion  in  the  basin  is  expected 
lo  incte.ise  from  "'.o  niiilion  in  I'hid  to  20.1  million  in 
'020.  emplovnieni  will  go  from  about  TO  million  lo 
over  2.S  million,  a gam  ol  1 M)  petcent  toi  the  same 
period,  and  per  capita  peisonal  income  in  I'fx4  dollais 
wil)  increase  from  ''l.'sl.'  m I'lso  lo  S'. .‘'4'*  in  2020  .i 
gam  ol  'Iriperseiil 

I mploymenl  composiiion  in  the  Missoun  Region  foi 
1 '|S(i  looi)  ,||id  I ■nine  po'ics  lions  ate  .is  lollow  s 


Table  3 EMPLOYMENT  COMPOSITION  BY 
INDUSTRIAL  SECTORS,  MISSOURI 
REGION,  1950  AND  1960,  WITH 
PROJECTIONS  TO  2020 

.Sos  tot I 'l.sl)  [ 1 4h0  i 1 4,S()]  20110  ! 2020 

(IVrcont I 

Vgriciiliiits  27. .1  P.:i  s.r  4 4 1 v2 

Mamif.ictunne  1(1,6  I.TSJ  16.11  l.s.7|  I .S  ,1 

Otiief  ( 'iinmoilits -I'rkuhuini!  7..S  7 21  7.5'  7 4j  7 4 

\«TKoninnHlit\  I’riHhk'ing  54  6 6 1 .X  6X  2 72  0 74.1 

lolal  I niplosnuiit  1000  Kill  III  111(1  0 Inn  II  lull  ii 


Ihe  liadilion.ilK  basic  mdiisiries  ot  agiiculluie, 
inaiiiilacluring.  mining,  aiul  consiiusinm  cssentialK 
lepiesenl  the  coinniodilv  ptodiicmg  industries  which 
piovided  lx  peiceni  I'l  Ihe  legion’s  eiiiplos nienl  m 
I'inO  I his  petcenl.ige  is  pmiecied  lo  decrease  l.>  2(' b\ 
2020. 


27.3 

P.2 

X3 

4 4t 

10,6 

I3.X 

16.0 

15.7 

7.5 

7 ■> 

7.5 

7 4 

54  6 

61.S 

6X.2 

72  0 

100  0 

100.0 

liHt  (i 

loo.o 

The  iioiKoiiimoditN -pioLlueiiie  ilKlu^tlio^  mvoKc 
Millie  oveilap  \miIi  hasie  iiidii'li les.  espeeiall\  in  trade 
and  service  adivilies  winch  cater  t<i  lonrists.  I niplos- 
inetit  tn  the  iioncoiiinuidttv -prudiicme  sector  has  shown 
siuinricatit  yams  historicallv . and  as  projected  will 
provide  about  "^4  percent  ot  the  empkiyineiit  in  the 
reyioii  by  ‘’OdO. 

Auricnlt.  re.  the  basic  mdtistiy  o|  the  hasiii.  in  I'ldO 
provided  .s4  percent  ot'  the  dtrect  etnploytnent  in  the 
I astern  Dakota  .Subbasin,  the  htghest  percentage  ot  the 
basin.  The  snbbasin  coiuitutes  to  rank  highest  ni  the 
proiection  for  the  year  dOdO.with  only  percent  ot  the 
einplovtnetit  coining  troni  agriciiluire.  The  I’latte- 
Niobiara  Snbbasin  provided  the  smallest  peicentage 
einployment  from  agrictilture.  about  Id  percent  m I'>(i0 
and  about  d percetit  tti  dOdO. 

Mannfacttirmg  employinent  ranked  highest  in  the 
Lower  Missonrt  Snbbasin.  both  tti  inoi)  and  tti  dOdO. 
providitie  di)  percetit  ot  the  eniplov inettt  in  each  vear  In 
the  Western  Dakota  Snbbasin.  inanntactmttig  tanked 
lowest,  with  only  5 percetit  hetng  eniphn ed  m I'lnOatid 

peicent  in  dOdO. 

Other  conimoditdprodticmg  indnstrtes  provided 
about  the  same  percetitage  ot  einplovnient  m all 
snbhastns.  langtng  tnmi  (i  percent  m the  Lowei  Missomi 
to  Id  percetit  ni  the  Yellowstone  Snhhasin. 

Iti  the  noncotninodityprodncmg  sectoi.  the  I’latte- 
Niobrara  Snbbasin  in  DHd)  provided  the  top  percentage 
einplovnient  of  (o  percent,  while  the  I'ppet  Missonii  is 
piojected  tvi  provide  S.5  percent  iti  dOdO.  I he  tion- 
cotnnioditv -prodiicmg  sectoi  provided  over  50  percent 
of  all  emplov  iiieiit  In  the  various  siibbasins  in  I'ttiOjiul 
lor  the  yeai  dOdO. 

I ven  Ihongh  the  piojectioii  ot  agriciiltni al  eniplov- 
nienl  indicates  large  decreases,  it  is  anticipated  that 
agricullnral  prodiiclion  in  dOdO  will  be  approximalelv 
thiee  times  that  of  I'ltiO  Alinosi  all  other  econoinic 
sectors  are  expected  to  expand  similarlv . 

The  principal  economic  activities  m the  basin  are 
agrictilture  and  agricnluire-oi leiiled  indnslnes  M.mn- 
lactiiimg  is  one  segment  that  could  show  gieaiei  increase 
It  other  factors  should  become  more  lavoiable  Othei 
mihistrial  developments  have  tailed  to  show  signitic.ini 
growth  because  of  the  high  cost  ot  tiaiisporting  goods  to 
the  pimcipal  centers  ot  popnialion  in  the  e.isi  aiul  on  the 
west  coast,  low  piodiicl-loimage.  ilistance  Irom  and  to 
markets,  and  high  transportation  rates  combine  io 
discourage  mveslmenl'  in  the  developmeni  ot  the 
maniilacinimg  nuhistiv  wIikIi  would  nlih/e  some  ot  ihe 
law  materials  available  m the  basin.  Ihe  |iiospe>.ls  ol  the 
upper  pail  ol  the  basin  ever  becoming  highiv  nidus- 
tiiah/ed  as  a maiinlaclnrei  ol  ntanv  Imished  products 
aie  lemole.  Ilowevei.  it  is  expected  that  ihe  basin  s vast 
coal  lesonices  will  be  nlili/ed  to  provide  iheim.il  p.>vvei, 
oil.  gasoline,  and  peliocheniicals  Ihe  exlen-.ive  gvpsiini 
deposits  aie  a poleiilial  sonice  ol  siil[ilniiic  .nid. 


Ihmimg.  Iishmg.  and  onldooi  leciealion  use  ot 
naUire's  scenic  aiul  water  lesonices.  C'peciallv  in  the 
nunintains.  ami  the  giovvih  in  lelated  service  lunctioiis 
have  become  impoilant  economic  activities  m seveialot 
the  basin  stales. 

Ihe  pel  capita  peisnnal  income  and  eainmgs  pei 
eniplov  ee  loi  the  vaiions  subbasiiis  aie  shown  in  table  4 
Ihe  I’lalle-Niobiaia  Siihhasin  havl  Ihe  highc'l  pel  sapila 
personal  income  ot  xd.tilil  m I'tod.  .md  the  I astein 
Dakota  Siibbasni  Ihe  hivvesl.  x|,,ssd.  laming'  pei 
enipiovee  in  |nn(i  langed  from  '4.111.'  m the  I’iaite- 
Niobraia  to  sd.'is'i  m the  I asiein  Dakota  I he  pioiC'tcd 
pei  capita  persimal  income  toi  the  veai  dddd  ranges 
liom  ''7ji5u  III  the  I asiein  Dakota  to  ''."'(I'l  ni  the 
I ppei  Missouri  Snbbasin  I ainnig'  pei  emplov  ee  pro- 
tected lor  dUdO  laiige  tioin  'l.v'4'  m the  Kansas 
Snbbasin  to  x|7.li40  in  the  >\e-U  : D.iXoia  Siibbasin. 

Tabled  AVERAGE  ANNUAl  INCOME  AND 
EARNINGS,  BY  SUBBASINS  19G0  AND 


PROJECTIONS  TO  2020 

IVr  I jpila  I arnings 


Suhbasin 

iVrsonal  Inumic 

IVr  1 mpUivce 

inwi 

2020 

1060 

1 2020 

1 pper  NlisMUin 

I..S44 

•'  '.S70 

'14012 

\ v'llinv  '‘lone 

i.st: 

4.n‘n 

1 5.~f'0 

Western  D.ikolj 

l.44‘) 

'.IS5 

1 T.n4t» 

1 jsKrn 

I..4.4J 

".050 

2.050 

15.011 

d.oin 

7J-6  1 

4.104 

1 5.0.S0 

Miviflle  N1insv>u{i 

l.x4n 

7.('2fr 

'.X7S 

LVooi 

K.ins.j*v 

I.7-.V 

~.4o’> 

.\.'60 

1 .'..S4K 

1 owex  MiNsoiin 

l.si' 

7.502 

1.M57 

MiNMum  H.»sm 

1 .s  1 .4 

~.54'# 

.'.75 1 

1 5."»v5 

EMPLOYMENT 

Oveiall  einplovinent  m the  Missonii  ILtsin  mcieased 
less  ihaii  ill  the  I lines  States  as  a vv hole  dm  mg  ihe  I'tdll 
Io  I'tW)  period.  Ill  the  basin,  emplovmeiil  g.inievi  about 
.4.4  percetit  lot  the  dO-veai  period,  while  the  Natn'ii's 
eniplov  iiieiit  vv.is  increasing  about  4(' peiceiil.  t oiise- 
qnentlv.  the  basin's  sh.ite  of  total  iiaiioti.il  enii'lov  nietii 
dechnerl  ovei  this  peiioil  liom  4 n peicent  to  4 's  pei- 
cetit.  Implovmetil  ci'tiiposttn'ti  m the  basin  has  de- 
fmitelv  letlecled  tins  l.ict  diiinig  the  past  two  decades 
Wiiikeis  III  .igiicnitnre  ilecie.ised  I’lom  4s  pci.,ent  ot  the 
total  eniplov tnent  m l'>4(l  to  I'lilv  l~|ieicenl  m I'toii 
This  sectoi  ol  eniplov iiieiit  showed  the  gie.itest  pei- 
ceiit.ige  change,  and  m absohile  mmtbeis  .mu'iiitted  to 
about  dMI.iiOO  |obs.  1 iiiplov tiietit  ch.mges  m I'lhei 
scctois  ovet  this  I'ciiod  v.iiied  fn'iii  '•  lo  14  peicent  loi 
ntaiuit.ii.tnimg.  5 lo  7 peicent  toi  othei  commodiiv- 
piovlncmg:  aiul  51  lo  t'd  peicent  loi  noncommoditv - 
piodiicmg. 

One  niighi  sonchide  lh.it  while  agiKullm.il  emi'h'v- 
nienl  w.is  dechnme.  its  woikeis  vveie  being  absoibed  m 

pf 


llie  iiKieuMiii:  maiuilacliimia  employment  din  ing  llii^  I lie  pi■odnl.t^  ol  agrienlluie  sold  in  llie  baMii  uete 

period;  however,  the  rale  ol  ahsorplioii  was  noi  MiH'j-  worth  appio.\iniatel>  4.0  hilhon  dollars  in  loyOand  >.l 

eiem  lo  allow  the  total  einplovntem  in  the  basin  to  keep  billion  in  l‘<o4.  with  l.he  average  value  per  larm  being 

paee  w nil  ihe  total  inerease  in  the  Nation  Sl.s.444  in  the  latter  yeai.  In  i'io4.  hvestitek  and 

The  iioneoinmodilv -prodtieing  gioup  has  shown  a livestock  prodiiels  acconnied  tor  70. ('  percent  ol  the 
siginlicanl  g.iin  hisloricallv  and  is  projected  lo  grow  ui  intal  sales  Iroin  tarins. 

about  7.S  jieiceiit  ol  the  total  eniplov mem  in  the  basin  Maiuiractnring.  a basic  t>pe  indiisiiv.  has  eii|oyed  a 

bv  d020.  While  tins  indiislii.il  sector  contains  some  rapid  giowtli  dining  the  last  two  decades;  however,  it  is 

indiisines  which  aie  basic  lo  particular  local  economies  located  primarily  in  the  larger  melropoliian  areas.  The 

and  aie  eeneiative  in  that  thev  siippoit  local  employ-  sniallei  urban  places  in  the  basin,  where  aliernative 

mem.  the  in.i|oiilv  ot  eniplov  inenl  in  this  sectoi  is  ol  sources  of  eniplov  inenl  and  income  aie  needed  lo  otiset 

the  trade-in-seivice  varielv.  and  ivpically  ’'hihor-  the  loss  resttlinig  trom  changes  in  ainicnitiire.  are  still 

intensive'  I hev  de|X'iid  upon  coinmoditv -[irodiicing  or  virlnallv  wiihonl  inaiiiilactiiring.  (hies  ol  lU.OOU  to 

expoit-based  indiisiiv  m ihe  local  area.  I'l  inav  he  .sO.OOO  population  have  e.sperienced  some  success  in 

caleeoii/ed  as  linked  lo  these  basic  tyi'c  industries.  attracting  mamitactiiring  in  recent  veais.  due  laigelv  to 

Cirviwtb  ol  eniplovniem  m these  industries  is  therelore  the  trend  ol  decentrali/aiion  in  (he  tood-processirig 

explained  bv  and  depends  upon  growth  in  the  losal  industries.  A small  amount  ot  light  mdustrv.  such  as 

expoit  base  Kec.iiise  ot  then  ■Taboi-inleiisiv e"  charac-  machineiv  rabncalion  and  elevtionics.  has  nioved  into 

tei.  einplovntem  increases  in  these  industries  ovei  a the  basin.  I veil  with  this  nilliix  ot  nianutacturing.  the 

period  lend  to  be  itioie  than  propoilional  lo  employ-  plains  porlion  ol  the  basin  has  been  iargelv  vv'id  ol  aiiv 

mem  incieases  in  the  basic  ivpe  industries,  w hich  are  inaterial  gain. 

generallv  highly  ■■s.ipital-mtensive."  It  may  be  concluded  The  nii'sl  rapidlv  Lvpaiiding  secloi  ot  the  economv  is 

thai  iioncommoditv -producing  industries  which  show  the  noncomnioditv -prodnemg  group  which  has  the 

iitcieasiiig  shares  v>l'  total  einplin  inenl  are  reasonable.  hugest  propoition  ol  eniplov  mem  and  exeits  the 
and  lo  be  expected.  greatest  inihience  on  the  average  earnings  per  einplovee. 

Wilhoiii  a like  mciease  in  the  other  coinmodily ■ In  I'loO.  about  (>2  percent  ot  the  basin  vunkeis  weie 

piodiicing  sectors  lo  otTsei  the  conliniied  decline  in  emploved  m this  sector  Tveti  though  the  iiini- 

agriciiltural  eniplov  niem.  one  cannot  expect  the  basin's  coinniodily  sector  cont.iins  some  indiislries  which  are 

eniplov  mem  to  keep  pace  w nli  that  ot  Ihe  Nation.  I he  basic  lo  parlicniar  local  economies  (and  are  generative  in 

shill  out  of  agricniluial  eniplov  nieni  and  (he  palieiiiof  that  thev  support  local  eniplovniem).  the  iiiajiuiiv  ol 

■‘little  fariiis  beconinig  big  ones”  create  iiiaiiv  piobleins  die  einployinem  is  generated  in  the  trades  or  services.  It 

such  as  the  rormaiii'ii  ol  ghost  towns,  these,  in  tnin.  iiiiisi  be  noted  that  this  eniplov iiieiil  is  dependent 

increase  Ihe  intliix  ol  die  b.isin's  popiil.iiioii  to  (he  larger  Iargelv  upon  the  wealth  produced  bv  the  moie  basic 

>_jiies.  sectors  ol  agiicnltiire  and  nianutactiiring  Onlv  when 

these  industries  aie  supported  bv  income  Iroin  outside 
INCOME  v'l  the  basin  do  thev  add  to  the  basin's  economic  giowih 

Ol  economy . Olheiwise.  they  simply  lepiesent  die 
Agricniitire.  the  piedonini.int  soiiice  ot  iiKonie  oi  leexpendilures  ol  wealth  ciealevl  by  some  v'thei  nuhisiiy 

means  ol  livelihood  has  hisioric.illy  held  average  peisonal  w ithin  die  basin.  This  is  not  alw .ly  s a desirable  siiiialioii. 

iiicoine  pel  capita  to  the  lower  Ivackels  Whai  portion  of  i.e  . lo  be  wholly  dependent  upon  the  economic  health 

the  total  econoinv  that  is  dependeni . either  diiecily  oi  ol  the  rest  ol  the  basin. 

iiidiieclly.  on  .igiiciiltiiie  is  difl'icult  lo  esiiniale  pre-  \n  nisiease  in  the  loniisi  business  has  played  a large 

ciselv.  \ large  poilion  of  die  nonconiniovlity -producing  p.irl  in  the  mciease  in  eniplovniem  in  the  ti.ides-aiid- 

indiistiies  Is  made  up  of  segmeiils  such  as  inachinery  seivices  segment.  1 hioiighont  the  basin,  giealei  eniphasis 

niamtenaiice.  teed  giindmg.  I'nel  vlelivery . electric  power  i-  being  placed  upon  aiii.Ktiiig  the  louiist  bei.iiise 

service,  and  siniilai  services  ol  inputs  to  agriculline.  (ouiisin  is  .m  alleinalive  to  agiisulliiie  m the  Ci onomic 

which  depend  upon  the  lainier's  income.  In  die  iiiaiui-  b.ise.  Tins  "new  indiisiiv  h.is  |Siobably  the  most 

lacinring  secloi.  the  laigesi  componem  is  dial  of  the  potenli.il  lot  giowlli.  aiul  is  expected  to  become 

lood-piocessnig  indiistiy  directly  lelaled  lo  agriculture.  iiicie.isingly  niiiioil.inl. 

Tikew ise.  the  huge  hvesii>ck  markets  and  nninerons  iiieal  A dependence  ot  the  ina|oiily  ol  die  [’coplc  m the 

packing  plants  are  the  bastes  ol  agi iculliiral  ecoiu'iity . basin  on  the  noii-coniniodiiy  sectoi  h.  noi  been  a total 

Ol  the  basic  iiuhislries.  agiicnituie  is  the  iiiann  blessing  I lisionc.illy . iben  wages  have  been  below  die 

einployei.  This  is  true  even  vvilh  the  decreases  ni  N.ilion's  aveiage.  and  geneially . the  level  ol  e.iimngs  pei 

agiiculinral  einployinem  due  lo  the  mierielaled  iiii.il  employee  in  the  Missoiiii  Rivei  Uasin  lot  |0(\i)  and 

otil-niiuiation  anil  the  lechnologisal  .idvaiicenietiis.  m-  pio|esleil  years  is  lollownig  the  s.mie  pallein.  I he  basin 

chiding  niechani/;ilion  ol  the  laiin.  level  ol  pei.sonal  iiKome  pei  c.ipii.i  was'iit'i  peueiil  ol 

21' 


ilii.'  luiiioiial  level  In  l‘i('U;  however,  ihe  basin  aveia^ie 
eaniniiis  pei  einpli»\ee  were  vnilv  SS.7  pereenl  ol  llie 
nalional  aveiaee. 

The  lowei  salaries,  as  shown  In  the  eai mnes-pei- 
einplovee  fianres  m table  5 paid  m the  basiit  eleaiK 
indieale  the  dilTienhv  tn  elTeetively  eoinpetnte  with 
other  areas  of  the  Nattoit  I'oi  tlte  itaitted  woiker. 

Wltett  the  eatitittes  of  the  tiiost  rural  aieas  ot 
sithhasitts  are  exaniiitevl.  it  ts  readil)  noted  that  the 
emplovee  eartnites  and  per  capita  tneonies  ate  the  lowest 
of  the  hasin.  The  tnore  InultK  sktlled  inditstrtal  jobs  and 
the  better  pavitii;  piolessional  servtees  are  located  ni  the 
larger  cities. 

Table  5 - INCOME  AND  EARNINGS  MISSOURI 
BASIN  - 1940,  1950,  AND  1960 


1 

1940 

1 

1950 

I960 

lolal  IVrsimal  Income  i 

(SitIHI.OOO) 

I..270 

11,144  , 

I4.3S1  ' 

Percent  ot  U.S. 

3.97 

4.44 

4.09  . 

Per  C apita  PcrNonal 

Income  (S»  ! 

927 

1.575 

1 .S29 

Percent  ol  I'.S. 

77.30'. 

95.17 

90.92 

lotal  1 armniis 

(SOOO.OOd) 

5.209 

9. Ills 

1 1.196 

Percent  o!  I'.S. 

4.12 

4.5.V. 

3.99' 

1 arnings  Per  1 inployectS) 

2.329 

3.354 

3.751 

Perkcnt  o!  I'.S. 

X3.4S 

95. SO 

SS.72 

* I 'XiO  oinpl‘»>  mcnl  .nul  1 c.trninv-s  ( I ^*54  ilnlliir's) 

NATURAL  RESOURCES 
Land 


1 ach  eleinettt  of  the  basin  in.iv  well  claiitt  high 
iinpoi tatice.  but  the  basal  l.ict  ol  .id'*  inlllion  acres  ol 
land  and  walei  nuisi  be  consideied  I'iisi  On  wh.il  kind 
ol  land  IS  the  Missotiri  Basin  fotnnled.’  I he  answer  is 
Varied. 

Hie  plants  pot  lion  ol  ihe  basin  consisis  ol  aie.is 
which  ate  inuleilain  b\  sednnenlaiv  loiinalions  i.mging 
III  characlei  lioin  haid  locks  to  nnconsohilaled  sedi- 
inenls.  inostlv  clavs.  shales,  silts,  sands.  ,nul  s.nulsti  nes 
l ame  aieas  are  coveted  b\  nioie  leceiil  deposits  ol 
glacial  till.  sand,  gravel,  sills,  aiul  clavs  ihal  were  l.nd 
down  bv  walei.  wind,  .nnl  ice. 

Soils  have  been  ileveloped  nndei  grass  cover  wiih  ihe 
excepiion  ol  those  in  Ihe  O/aik  I’l.ile.nis  and  Kockv 
Moiiiil.iiiis  M.iiiv  Ivpes  ol  soils,  vvilh  wide  v.ni.iiions  in 
piofile  ih.n.icleiislics  ,nid  me  cap.ibihlies.  ,ne  hnind 
/.onal  soils  include  the  I’l.inie  soils  in  e.isiein  k.insas 
and  \ebi.iska.  Iowa.  Missonii.  Minnesoia.  .nid  exliente 
soiilhejslein  South  D.ikola.  the  ( heino/eni  soils  in  a 
/one  that  exieiuls  lioni  easiei  n Ninth  and  Soul  It  I l.ikoUi 
ihtotigh  cenli.il  Nebraska  and  k.nis.is.  the  ( hesinni  soils 
III  noithein  Moni.m.i,  vvestein  Noiih  aiul  South  D.ikoi.i 


and  Nebraska  and  norihwesiein  kaiisas;  the  Blown  soils 
in  eastern  Montana  and  Wvoining  and  noiihe.istein 
Coloiado;  the  Sieto/ein  soils  in  the  inteiinoniilain  b.isiii 
and  liiitli.  div  plateaus  in  norihwesiein  Wvoining;  and 
I’od/olic  soil-  in  ihe  loiested  aieas  ol  the  Kockv 
Mountains  in  vvestein  Montana.  Wyoiiniig.  and  ( oloradvi. 
the  Black  Hills  in  Sonlh  Dakota  and  Wvonnng.  and  llie 
O/ark  I’laieaiis  in  Missonii. 

.■\bonl  .112  iinllion  acres,  or  '*5  percent  ol  the  land 
area  in  the  basin,  is  used  lor  some  agiicnlniial  purpose 
(jrasslands  used  foi  gra/ing  coinpiise  about  54  peicenl 
of  the  total  agricninnal  aiea.  .■\bonl  ,1 1 percent  ol  the 
land  is  cnilivaled.  The  leinaindei  of  the  area  is  in  loiest 
or  IS  devoted  lo  iniscellaiieons  agi  icnlltiral  uses. 

The  basin  contains  7.4  million  acres  ol  irrigated 
cropland,  pimcipallv  in  the  I’latte-N'iobiaia.  kaiisas. 
L jrper  Missouri,  and  Tellovv  stone  snbb.isnis  About  .sS.ii 
million  acres  ol  the  agrictiliural  land  area  aie  in  1 edeial 
owneiship.  I hese  lands  occur  laigelv  in  the  mountains 
and  western  plants  area  and  are  used  lot  gia/ing  and 
production  of  lorest  products. 

.About  2.fs  million  acres  ol  land  in  the  basin,  most  ot 
which  Is  pubhclv  owned,  is  devoted  piimaiilv  to 
recreaiion.il  use.  Nearlv  all  land  in  the  basin  is  used  bv 
some  forin  of  wildlife,  but  onlv  0.7  imllion  acres  is 
inventoried  as  land  dedicated  pitmaiilv  ivi  tish  .iiul 
wildlife  Uses.  Ibis  area  excludes  .mv  watet  area,  which  o 
inventoried  sepaialelv  with  no  attempt  to  delineate  use. 

Transport.ilion.  urban,  and  built-up  uses  v>t  land  ate 
estimated  at  7.7  million  acies;  mihlarv  use.  at  O.tv 
million;  .ind  tise  bv  mineral  industries,  at  1.1.000  acres. 

Appioximatelv  .l.H  million  acres  ol  the  Missouri  Basin 
IS  covered  bv  water,  including  vv.iler  areas  undei  40  acres 
and  streams  less  than  one-eighih  mile  m width 

Ihe  following  table  piesents  a summaiv  ol  the 
piimarv'  uses  ol  land  and  the  vvaiet  .iie.r 

Cooidination  in  maii.i.eement  ol  pinn.iiv  and  .mcill.nv 
uses  ol  land  and  walei  is  lecogni/evl  hoi  the  Missouii 
Basin,  ihe  .Id.^.xll.x.llDI)  acies  ol  piimai  v land  and  v>  ,nei 
now  fninish  an  evpiivalent  ol  14.2’M  000  asies  ot 
multiple  lesoiiK'  use.  I his  multiple-use  aspect  i.  suin- 
niaii/ed  in  l.ible 

Water 

Ihe  lecoided  avei.ige  animal  itmoll  ol  the  Missouii 
Kivei  .11  lleim.inn.  Mo..  Iiom  l.xox  ihioiigh  l'>i,i<  |^  so  ' 
million  .icie-teei  I oiisideiing  the  l’i"ii  level  ot  develop- 
ineiii  111  the  basin,  consumptive  uw  >>l  vv.itei  in  v.iiious 
subb;isins  would  reduce  then  o'liliibiilion  lo  the  niaiii 
sieiii  to  55  5 million  acie  leel  pei  ve.ii  Subb.ism  Ilow 
contiibiilions  .lie  .is  show  n in  l.ible  x 

( oiisideiing  Missouii  Kivei  leseivon  ev.ipoi.iiion. 
consiimpiive  use  ol  diversions  liom  the  Mnsouii  Rivei  ot 
vv.ilei  used  vviihin  the  basin  .iiul  diversions  oni  ot  Ihe 
b.isin.  Ihe  .ivei.ige  .mnii.il  Ilow  ol  the  Missouii  Kivei  ai 


Table  6 - PRIMARY  USES  OF  LAND  AND  WATER  AREA 


SubbuMn 

Agriculture* 

Recreation 

1 

J-i.sh  and 
Wildlife-’ 

Iransp. 
I'rban  & 
Built-L  p 

Water  .Area^ 

! 

1 Mineral 

1 Industry 

: 1 

Military 

1 olal 

I'ppcr  .MivMUiri 

.S(I.7S2 

519 

182 

('lliousan 
1 .2(»0 

id  Acres) 

670 

1 

1 7 

52.963 

Yellowstone 

43.152 

1 ,408 

34 

243 

345 

9 

9 

45.2(Mi 

Western  Dakota 

47.289 

3.34 

101 

89S 

472 

3 

269 

49.356 

1 astern  Dakota 

34.399 

38 

427 

1.5-36 

902 

1 

1 

37.303 

Piatte-N'iobrara 

60.787 

377 

254 

1.474 

654 

6 

123 

63.675 

Mklillc  Missouri 

14.901 

37 

60 

565 

174 

2 

6 

15.745 

Kansas 

37.182 

36 

21 

1.189 

336 

6 

106 

38.876 

Lo\ser  Missouri 

24,300 

65 

69 

5X5 

266 

3 

102 

25.390 

Missouri  basin 

31 2.-392  1 

2,814 

1.148  1 

7.680 

3.819 

33  . 

622  1 

328.508 

l^l.ess  than  SOO  acres. 

^Include.s  cropland,  pasture  is  rantte.  forest,  and  other  agricultural  latids. 

'^figures  shown  are  for  single-purpose  lands,  hut  an  additional  8.7h4.000  acres  are  included  in  other  categories  that  .ire  louitlc  used 
and  have  primary  value  f<tr  fish  and  wildlife. 

"^Includes  primary  water  area  of  recreation  and  fish  and  wildlile. 


Table  7 - SUMMARY  OF  PRIMARY  AND  ANCILLARY  USES  OF  LAND  AND  WATER  AREA 


Subbasin 

Agriculture  * 

Recreation 

r 

Fish  and 
Wildlife 

Transp. 
Urban  & 
Built-Up 

Water 

Area 

Mineral 

Industry 

Military 

I olal‘ 

(Thousand  .Acres) 

I’pper  .Missouri 

53.710 

14.774 

5 1 .6X7 

1,200 

670 

** 

1 22.051 

Yellowstone 

45,742 

13.31  1 

44.914 

327 

34(> 

9 

I04.65^ 

Uostern  Dakota 

51.055 

10,708 

48.316 

U50S 

500 

545 

1 12.435 

Fastern  Dakota 

34.520 

1.490 

35.615 

1,536 

902 

1 

(1 

'’4.064 

Plalte-N'iobrara 

64,054 

8.380 

61,985 

1,474 

74  3 

35  X 

1 w.oon 

Middle  Missouri 

15.5KO 

209 

15.057 

566 

174 

2 

(3 

31.594 

K.msas 

37.680 

431 

3 7. 5 OS 

1.202 

646 

(3 

127 

7".6on 

Lower  Missouri 

2X.019 

949 

24.566 

9S4 

266 

5 

m: 

54.XX9 

Missouri  liasin 

330.360 

50.252 

319.648 

8,797 

4.247 

0s4 

714.291 

1 .Agriculture  includes  cropland,  pasture  and  r.uige.  forest,  and  other  agricultural  hinds 
‘Includes  both  primary  and  secondary  uses  of  land  and  water. 


Table  8 - ORIGIN  OF  MEAN  ANNUAL  FLOW  OF 
MISSOURI  RIVER 


Stibbasin 

Million  Acre-Feel 
Per  Year  (1970) 

Upper  Misstuiri 

7.7 

Yellow  stone 

x.s 

Western  Dakota 

2 4 

l astern  Dakota 

3 2 

Plaite-Niobrara 

4.2 

Midille  Misstnin 

7.7 

Kansas 

4.2 

1 ower  Missouri 

17.3 

Subtotal 

55.5 

Main  Stem  Reservoir  1 vapor.iM(tn 

- 1 9 

lin.il  ; 

53.6 

Herntaiiii  rollecliiij:  llie  IV7()  level  nl  ttpsitediii  develop- 
iiieiii  IS  .“'.vf'  million  dcie-leei. 

I here  is  .i  luiee  .imotiiil  ol  [iroiiiid  vs.iler  m slortitie  in 
piiUcipdl  Jt|iiilers  ol  llie  Missotiii  Uasin  I’lale  .'  slunvs 
the  esiiinaled  anioiinl  ol  proiind  waler  in  sioiaee  in 


selected  areas  in  each  ol  ihe  eiiihi  siihhasins.  Chaiaciei- 
istic.s  ol'  some  ol  tlie  aciiiU'eis  ate  laiiK  well  known. 
Ilowevei.  developnieni  ol'nuicli  oT  ilie  jnoiind  ujlei  and 
deleiniinalion  ol  its  t|iialll>  awails  riirlliei  iiuesiijtalion. 
1 here  is  some  iiiiertmnehni;  ol  siiilace  water  and  ground 
walei.  the  lull  extent  ol  which  has  not  vet  beeti 
investigated. 

Minerals 

Mmeial  resources  ol  the  hasin  are  most  convementlv 
descrihed  bv  gioupmg  the  man\  imneral  comniodilies 
into  three  categories  tiielalhcs.  iionmetalhcs.  and  fuels. 

Metallic  imitetal  lesotnces  in  the  ts.isin  ate  geneiallv 
associated  with  otogenic  ptovinces  mountainous  areas 

tind  then  (letiplieral  outvvash  ['laitis.  Metalhc  I'les  aie 
produced  in  signittc  iiu  cpi.intiiies  inmi  the  mountainous 
aieas  of  cential  Monl.ina.  central  Wvonnng.  .:nd  noiih- 
cenltal  Colorado,  and  Itoin  the  Rl.ick  Hills  ot  South 
D.iki'ta 


•»  1 


) ' T"' 

,1^00 

V-  -i_.__rr  . 

' ;,<oo  ' 1^ 

state  OB  < Otili  BOUhOtflT 


COUKTT  BOUNOARt 


PERE'-silv  STREiaS 


LIKE  OB  BESEBtO 


BOUNQiBt  Of  STORAGE  Uh  1 1 . GROUND 
•ATER  data  ABE  ADEQUATE  TO  iND'CATE 
OEf  N te  BOuSOAB  ES 


BQJNDABT  Of  STORAGE  UN<T  GROUND 
•ATEfi  DATA  ABE  NAQEQUATE  AND  INO 
CA’E  NO{f'V-Tf  OR  EST  KATE5  SOUNi 
AB  ES 


SUB-eOUNCART  Of  STORAGE  UNIT 


AREAS  IHERE  PHCPERl*  CONSTRUCTED  an3 
lOCATED  REliS  LESS  THAN  '000  fEET  DEEP 
general. » ARE  CAPABLE  Of  T'fLfl.'NG  "ORE 
'HAS  300  gallons  per  n nuTE 


0UA'EbsaS»  asO  iEp’  ar»  sasO  anD  CP 
GBAtEl  RATER  RAt  BE  COSf'NED  OR 
UNCONf  SED 


CfiE'ACCCUS  SANDSTCSE 
RATER  GENERA.,*  CCsf  NED 


" SS'SS'PP  AS 
RATE®  GESERAi. 


•ESTONE 
CGSf  SEC 


PA.EOZO'C  ROC*S  .sD  tfERES*  aTed 
RA*t»  GEsEBA..*  cost  NEC 


1^*/, 


AREAS  RhERE  reus  iESS  ThAS  iOCC  fEE 
DEEP  GESEPl..'  • ..  ’ CIO  LESS  t,.as  3i 


ESTIMATED  QUANTITY  OF 
GROUND  WATER  IN  STORAGE 
IN  SELECTED  AREAS 


COMPREHENSIVE  FRAMEWORK  STUDY 

MISSOURI  RIVER  BASIN 

MISSOURI  BASIN  INTER-AGENCY  COMMITTEE 

PLATE  3 


and  lo  dci.linc  llii'ieal  km  . (icncial  libations  ol 
reserves  are  sinnvn  iir  iiiinie 

Reeoveral'le  reserve'  ol  eoal  are  eslrnialed  lo  be  450 
btllrorr  ions,  or  aborrt  5>  pereerri  ol  lire  NaUorr's  lolal 
Tire  stales  ol  Norllr  Dakvita.  Morriarra.  and  Wvornrrre 
possess  aboirl  Ml  pereeni  ol  lire  basrn''  sirpplv  (leneral 
loealrrrns  ol  lire  evrrrl  lields  and  reserves  are  slrmvrr  rrr 
Treirre  10. 

Coal's  lonii-raniie  InUire  vvrll  be  rnllirerreed  bv  re'irlls 
ol  errrreni  researeli  rn  elrernrslrv.  rn  speeralr/ed  Ireldsol 
svnllrelte  liqrird  lueK.  riiarrrriael rrred  eases,  and  so.rl 
eliernteals.  ,\  sharp  rnerease  rs  arilrerpaleil  rn  nse  rrl  lire 
bastrr'seoal  lor  eerretalron  irl  thernral-eleeirre  irinv  er. 


1 he  prirreipal  minerals  inehrde  gold,  sriver.  eopper. 
lead,  /ine.  uingslen.  vanadinrn.  ehrorimrni.  bervlinrnr. 
and  low-grade  iron  ore.  lire  gerreral  locations  ol  areas 
prodricing  rnelallic  ores  are  shown  rn  ligirre  7. 

Nonmelallic  minerals  inehrde  conslrneliorr  rnaterrals. 
a nnrnber  ol  I'ertili/er  minerals  such  as  phosphale.  potash 
and  gypsum;  rnrnerals  tor  chemicals  such  as  nnorspar. 
lime.  mica.  salt,  etc.;  and  bentonile  clays.  Connltes 
producing  nonrnelallrc  minerals  olhet  than  sand  and 
gravel  are  showm  in  figure  <S.  Mineral  Inels  consisting 
of  crude  oil  and  coal  reserves  comprise  much  ol  lire 
basin's  mineral  vveallh.  Production  ol  crude  oil  is 
expected  to  increa.se  moderalely  through  the  year  700(1 


FIGURE  7 

COUNTIES  PRODUCING  METALLIC  ORES,  1910-1963 
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FIGURE  8 

COUNTIES  PRODUCING  NONMETALLICS 
OTHER  THAN  SAND  AND  GRAVEL  1910-1963 
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ESTIMATED  CRUDE-OIL  RESERVES 
BY  SUBAREAS,  1965 
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ot  the  coiuigiious  4S  sijies  occurs  within  the  Missouri 
U.isiil. 


Recreation 

The  hasiii  witli  its  large  open  spaces,  rugged  scenic 
regions,  and  iiitenstively  developed  lecieation  sites, 
otters  a variety  of  recreation  opportunities.  Tliese 
resources  provide  not  only  most  ot  the  outdoor 
pleasures  of  the  basin’s  7.4  million  residents,  but  also 
attract  mtllions  of  noniesident  lecreationists  each  year. 
With  proper  protection  and  development,  the  lecrea- 
tional  assets  should  satisfy  most  ot  the  leisure  time 
demands  of  an  expanding  population  loi  many  years  lo 
come. 

The  basin  contains  approximately  .^.2110  public 
recreation  areas  ' These  include  47.('.'2.(KK)  acies  o| 
recreation  land.  2.-^24.000  sui lace-acres  ot  water,  and 
oo.tKIO  acres  ol  maish.  \pptoximalely  1 74.000  acres  of 
land  area,  oi  fout-tetiths  ot  I percent,  are  mtensnely 
developed  loi  lecieation  use.  Most  ol  the  basin's 
reciealion  lands  and  waters  also  serve  other  purposes, 
including  w ildhte.  timber,  and  livesto>.ls  pioduction 

OUTLOOK 

It  apfieais  that  agiiculture  in  Us  broadest  aspects  will 
continue  lo  dominate  the  basin's  economy  well  into  the 
future  Maiiulasiuimg  and  any  giowth  in  heavy  industry 
• which  the  basin  ex(X'riences  will  continue  lo  be  hugely 
111  the  metropolitan  areas.  Only  m a lew  localities  will 


' t sl liiUini!  Uu*  pns.iu*  si-ciur.  Inr  sshkli  "nunilHT  nl  .tn-.i  ' 
lijiuroN  circ  tn>t 


minerals  and  tmibei  be  importaiu  economic  bases.  Iheie 
IS  not  much  likelihood  that  the  basin  will  gam  much  in 
the  refining  of  petroleum  oi  metals,  outside  of  the  large 
urban  areas.  One  excepiion  to  this  would  be  m aicasol 
large  coal  deposits,  such  as  in  the  eastern  pail  ol  the 
'tellow stone  .Siibbasm.  where  these  nelds  may  be 
developed  for  the  production  of  synihelic  licjiiid  liief. 
and  other  related  products.  With  the  expected  con- 
imualion  of  migialion  from  the  rural  areas,  the  small 
towns  will  continue  lo  lose  their  service  lunctioiis  lo 
largei  neighbors  except  where  they  are  able  lo  diversify 
into  such  interprises  as  tourism  and  light  industry.  It 
appeals  that  the  major  trends  ot  the  last  40  years  will 
continue  foi  some  lime  into  the  liiture. 

The  trend  to  larger  lariiis  and  the  substiniiion  ol 
capital  for  labor  undoubtedly  will  result  in  larger 
incomes  per  tanner  and  taini  workers.  .Some  ol  the 
"laigeness"  m farms  may  lake  a different  diieclion  trom 
that  of  adding  land  to  mote  inteiisilied  operations 
thiough  such  means  as  land  conservation,  moie  etiicient 
machinery  , irrigation  equipment,  and  cattle  feeding  m 
the  teed  lot.  Cattle  in  feed  lots  and  individual  irrigation 
where  water  is  available  have  shown  the  greatest  promise 
lor  expansion  lo  llie  farmer  m the  basin  and  llie  trend  m 
this  diieclion  is  very  likely  to  continue  In  geneial.  the 
shut  lo  moie  intensive  farming  operations  means  a 
higher  net  income  to  the  farm  managei.  It  could  also 
lead  to  moie  stable  populations  and  annual  incomes  tor 
the  basin.  The  individual  managers,  by  making  these 
shills,  not  only  use  then  land  more  intensively,  but  put 
lo  work  all  ol'  the  resources,  including  water,  ih.i'.  are 
available  to  them. 
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AGRICULTURE 


PRESENT  DAY  AGRICULTURAL 
CHARACTERISTICS 

\i!iiailiuro  m the  \Iismhmi  Ba^ln  is  an  mipoitani  part 
of  file  tolal  a;ai  K'lilniral  scctoi  of  flic  ilalional  rvonoinx. . 

I liL’  proiliiolion  of  farm  ._ommot.liiicx  aiKl  food  piodnci'' 
in  flic  basin  aCL'oinils  lot  a lariic  and  indispensable 
poMion  vd  the  Naiion's  lootl  aiul  fiber  su[rpl\.  Aeiienl- 
lure.  llie  basin's  lareesi  sinule  nidrisii\ . has  a dual 
speeiali/aiion.  the  pn'diieiion  ol  field  crops  iniosiK 
food  and  teed  !;ianil  and  livesioek  (nioslK  meal 
aninials  1 

Amienliuial  eniplo\nienl  in  ihe  basin  has  declined 
lapidU  since  l‘>4(l.  in  absohile  numbeis  and  as  a peicenl 
ol  loial  enipioc inenl.  This  decline  has  been  ollsct 
sonieuhal  b>  an  increase  in  aericnlline-ielaleii  einplos - 
ment  in  llie  service  secloi.  Rapid  lechnolorncal  advances 
and  an  increase  in  the  MibsliUilion  ol  capital  tor  labor 
has  had  llie  el'leci  orshiliint;  man>  taini  einplovees  into 
service  einplov  inenl.  An  r'H-larni  inciease  in  teed  niiMiie 
and  handhne.  lerlih/er  applicalion.  chemical  seiuce.  and 
manasienieni  and  Imancinr;.  as  uell  as  ihe  coniraclme  ol 
aclnal  larm  operations,  has  diverted  einplov  meni  once 
classilied  as  aei  iciiltmal  bv  the  Bmeaii  ol  ( ensiis  mio 
the  seiv  ice  classirication. 

Basin  aiuicnlline  has  been  snanilicanllv  alTecled  bv 
public  policies  and  piopiams.  ( )i  igmallv . much  ol  the 
land  was  homesieailed  in  li'O-.icie  mills,  ('mieni  laim 
consohdalion.  also  lesnlllils;  horn  lechnolorncal  en- 
deavois  and  Ihe  siibslitnlion  r'l  ..apilal  lot  laboi.  has 
been  .icceleraled  bv  the  coiiiiiuiiiiri  siumele  to  adpisi 
liom  the  lu'iiiesiead  concept  aiul  easiein  cnlliiie  sained 
ovei  lioni  selllemeni  d.ivs  lo  the  (iieal  I’laiii' 
etiviionnienl. 

B.isin  aericnlliire  has  been  maikerl  bv  pei nnlic  spm  Is 
ol  oplimism  bioniihl  .iboiil  bv  shoii  peiiodsol  incie.ised 
dem.iiuls  ,md  hiehei  puces,  e.p  . WoiKl  \\.ii  I aiul  II  ,iml 
ihe  Koieaii  conllici.  In  belvveeii  these  biiel  peimdsol 
sniiniii;  rleiii.iiul.  ainicnilnie  h.is  been  plaenevl  bv  l.ieinne 
rlemaiul.  lovv  puces,  over  pnuinclion.  escess  ca|'.icilv  lo 
produce,  .md  lower  incomes  lel.ilive  lo  oihei  scslois  i>l 
ihe  economv 

Dmmi;  Ihe  l''■s(l's  iheie  vv.is  .i  lapid  biiiM-ii('  oi 
siosk'  ol  vvhe.il.  Iced  ei.mis.  .nul  oihei  commodities 


Inereasinr;  Si/e  ()t  I arms  Thrmitihoiit  1 he  Basin 
Resiills  In  Vlanv  kbandoned  Larnisleads 


piodiiced  in  the  b.isin.  In  this  peiiod.  the  I ood  toi  t’easC 
I’lan  VV.IS  mili.iled  toeelhei  vvilh  oihei  pioeiaiiis  oi  iiee 
ilomesiic  disiiibulion  aiul  coiKession  s.iles  abioad  I hese 
ivpesol  proei.mis  Imnished  maikelsloi  neailv  <me-lhiid 
ol  Ihe  eiain  piodmed  loi  n.iiioiial  e\poi t between  l''^4 
.md  l'K'4.  .Xrnicullnr.il  puces  m ihe  Missouii  Basin  have 
been  siipporleil  bv  n.iiioiial  pu'jrianis  which  iiishnle 
subsianlial  cropland  lelnemeni  lo  adiiisl  supplv  lo 
rlemand.aiul  siibsidi/ed  s.iles  at  home  .md  abio.id 

I he  chnule  ol  the  basin  poses  a loimulable  challence 
I’.nl  ol  this  nalmal  instabililv  i'  illiislialed  m plate  4. 
vvhish  shows  the  ueoci.ipliis  ami  .mimal  vaiialion  in 
piecipil.ilioii  III  Ihe  b.isin.  I ocal  vaiialioiis  .ind  monihiv 
v.iii.ibihlv  aie  nuich  ine.iiei  even  lli.m  sinnvn  m pl.ile4 
In  .Hiditioii.  othei  iinsi.ible  phenomen.i  exist  such  as 
hidi-inlensilv  ilownponis.  li'in.nloes,  hail,  uniimelv 
liosis.  diisl  sioiiii'.  .iml  shoii-leim  ihv  peiioils  dniiiii; 
the  ciiicial  tnovvini:  season  (leneiallv.  the  mi|'.ici  oT  ihe 
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Improved  Mecli;iiii/ed  lu|uipmeiil  t onliiiiies 
[o  Increase  l arm  [’It'icieiicv 

v.maiioiis  III  cliiiialc  mi  aei iciiliiire  has  been  iee<imn/ei.l 
as  nime  seveie  lliaii  any  ulliei  huge  agi  leiilliiial  aieas  in 
llie  Nalimi.  1 ndei  lliese  emidilimis.  planning  deeisimis 
aie  siib|eei  lo  gieal  devialimi  tmm  "espeeled  averages'. 
Agiieiilliiie  can  avliiisl  and  pmdiiee  eemimnieally  in  aiiv 
eliinalie  level  il  llie  vveatliei  Is  lelativelv  slahle  amt 
pieilklahle.  In  vast  aieas  ol  llie  I'asiii.  Iiovvevei.  llie 
"mmnal"  einnale  vanes  vvideK  and  iinpiedietahK  llie 
diiesi  suinnieis  in  the  vasi  inidseelum  aie  like  the  aiitl 
vv  esieiii  plains  vv  II  lie  llie  nime  lavmahle  v eai  s inav  eieale 
ivpkal  emii  hell  emiditimis.  I he  siieeessimi  ol  vvel 
veals,  dnuighl  veai'.  aiul  those  in  helvvikai  does  iioi 
lollovv  .inv  piedielahle  pallein  oi  evvie  I’laniimg  based 


upon  .iveiage  espeelalioii  liei|iieiill\  bills  slioil  ol  goals 
vine  lo  inadev|iiale  piesipilalioii  oi  bills  b.  nlilt/e 
bivoi.ible  inoisliiie  lo  opliiiil/e  piodiietloli. 

Ihis  elinialie  env  iionnieni . plus  ihe  phvsieal  lealiiies 
ol  the  basin,  eonliols  agiieiilliiie  as  ii  is  bnlav.  and  the 
poienlial  agikiilltiie  as  il  lelales  lo  walei  and  land 
lesoiiiee  vlevelopineiil . 

Agricultural  Land  Use 

Manv  ol  the  signil  leaiil  eliaiaeleiisiks  ol  agiieiilliiial 
oigani/alion  aie  linked  eloselv  lo  the  eliinalie  aiui 
phvsieal  leauiies  ol  the  basin  In  geiieiab  lainbill  bells 
laiuie  tioiii  a bivoiable  sttblittinid  eiivnoinnenl  in  llie 
lovvei  basin  aikl  easieiii  plains  lo  a semi-aiui  lo  and 
env  noninenl  in  ilie  wesleiii  aieas.  Uilli  ihis  iiaiisiiioii 
lioiii  easi  lo  vvesi.  eioplaiki  gives  vv.iv  lo  gi  issLind.  biini 
si/e  iikieases.  and  ihe  ileiisiiv  ol  biiiii  popnlalioii 
deeliiies.  llie  general  liansiiion  is  nitei  i iipled  ai  points 
bv  iingalion  vvliieh  eieales  aieas  ol  diveisilied  agiieiil- 
line  vvilliiii  the  geiieial  liniibilions  ol  local  eliinalie 
eoiklilions.  I hese  iiiigaiion  aieas  eidiaiiee  .'ind  siabili/e 
gloss  nieoine  bv  susiaiiiing  pioiliielion  ol  high-valued 
speeialu  eiops  and  vviiilei  lougliage  and  leed  giaiiis 
vv  Ilk  II  siippoi  I laikhing  opera  lions  in  the  and  aieas 

AppioMiiialelv  .''Id  million  acres,  oi  os  poieenl  ol 
ihe  land  aie.i  in  Ihe  Missouri  Kivei  H.isin.  aie  iiscvl  loi 
some  agiieiilliii.il  |itiipose,  ,is  shown  in  table ‘I  About 

peiceni  ol  ihe  agikulliiial  l.iiul  and  essenliallv  all  ol 
llie  eroplaikl  aie  in  piivale  ovv  nersiiip.  I evleiallv  ovv  luki 
land  Is  an  impor.,inl  soiiiee  ol  livesioek  gia/ing  and 
loiesi  produels. 

(ii.issland  Is  Ihe  l.iieest  m.i|oi  land  use  s.ileeoiv.  .is 
shown  111  l.ible  III.  Aboiil  ol  petceni  oi  |.''‘l  inillion 
.icies  ol  Ihe  .igikiilliii.il  kind  is  devoted  lo  gi.i/ing  I he 
higliesi  piopoiiion  ol  gr.i/ing  use  occiiis  in  ilie  I ppei 
Missouri.  A ellowsione.  Wesiein  Ikikoia,  .iiki  I’l.ille 
Niobr.ii.i  subbasiiis  wlieie  mote  ill, in  iwo-iliiuK  ol  ilie 


Tallin  9 INVENTORY  OF  LAND  PRODUCING  AGRICULTURAL  PRODUCTS,  BY  SUBBASINS 


1 pper 

I \l1Iiivv- 

\ScskTM 

^ I .ISlLTII 

Halle- 

1 MuMk' 

I lm\cr 

Missouri 

1 StOllO 

l>;ikot;i 

1 Dakota 

Nitihrara 

I Missouri 

Kansas  Missouri 

llhoiisaiul  \iresi 


biiv.ite  I .iml 

I iiipl.iml  I 

lime  I ' 

b.isiuk  K.inee  2 

lime  I 

1 "fe.l  .V.  Uoiiill.iml 

Il  ii.i/eil  I I 

I II  liel  \g  I .itlil 

1 "l.d  lb  I \e  1 .iiul  ^ 

I lllu-i  I - 'lesl  I I'ld 
I evlei.il  1 .iiivl  I’nuliiv  me  ! 

\e  Po'iliit  Is  I 

1 1 ii  .1/.  i!  I'\  I V si  k I I 

1 1 . a.  .1 1 ' 

1 ol.il  \e  I .Hill  ^ 

’ III!  hitl.  . imv  III  a I r.i|  l iiiU  III  null 


III, 7111 
I ‘bS.i  I 
ds.sg: 

I I4'l  I 
I ,'»(i  t 
I I.  'sli  I 
_’s4 
IS.4.SII 


II  'I 
IS. I !4  I 
b'.:i7 1 


L.'74 
I I.O.M  I 
:4..bi.i 
i|S7i 
I .ssll 
ib>S7  I 
'M 

:>b  UK 


I LSII4 

I'Ll  ' I I 
i4.v:i  I 


'177 
I 'ins  I 
gii'l 
4:.b'.s 


.vl  M 

I l.'HV  I 
I l.4s(i  I 


2 I .nils 
Il  I'l  I 
i:.s47 

711 

Il  in  I 
.s'll 
!4  '(ill 


1 s ,li  U 
I 7.7S4  I 
U.I47  ; 

I 710  I ! 
b'l'ili  ■ 
I 1 4 1 1 1 I ' 

.Ol  I 


■’  4'J'» 

I > ' \ 

( ; 'k;  j I 


.>'1 
I 5.»n  t 
44  • 
I4.7SJ 
I IS 


. I » 
14  •Mil 


I 

n ) 
U 

<0ss 

I V 1 I*  ^ . 

74,":  I 


Missuiin 

hjMM 


1 .>  vTSM 

(h.S'.fv  > 

I s:.l'i.4 

I nI  M 

I ; (vS4 
V<(>i 

' ■ ' fvf.S 
1.'  ■ 

'S. 

; ~ s M , 

M4  4 I 


>t  Ui'i  I Utl.iMotl  ('TiMi  * In  MMili  t . 


• I liiiuti  il  loi  « ••nvtrm  ti<>n 


L. 


1 


REC 


KANSAS  RIVER  - SUBBASIN  7 
(\^EST  OF  99”  LONGITUDE) 


2040'  WEIGHTED  MEAN  FOR  1850-1854, 
/ 1856-1862,  1865,  a 1867-1965 


MISSOURI 

RIVER  BASIN  DRAINAGE  AREA 
(ABOVE  SIOUX  CITY,  IOWA) 

I 1 • ' T ’ 

16  47  ' WEIGHTED  MEAN  FOR 
(874-1965 

total  MISSOURI  RIVER  BASIN 


CALENDAR  YEARS 


ADJUSTED  AVERAGE  ANNUAL 
PRECIPITATION  IN  INCHES 


COMPREHENSIVE  FRAMEWORK  STUDY 

MISSOURI  RIVER  BASIN 

MISSOURI  BASIN  INTER  AGENCY  COMMITTEE 


Tdble  10  DISTRIBUTION  OF  MAJOR  LAND  USE  IN  AGRICULTURE  BY  SUBBASINS 
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area  is  pasture  aiii.1  ranee.  In  the  I astern  Dakota.  Kansas, 
and  Lower  Missoitrl  sitbhasttrs.  appro\nnatel\  two-litllis 
of  the  land  ts  iti  erass  and  tn  the  Mtddle  Missiniii  onl\ 
one-ltith. 

Total  eropland  itt  the  basin  ts  esttniateil  at  104  nitl- 
lioti  aere.s.  or  .L’  percent  ol  the  land  area.  In  eeneral.  the 
proportiotr  ol  eroplatul  decitties  Iroiti  east  to  west.  I he 
■Middle  Missouri  Snbbasiii  is  the  most  iniensneK 
cropped  \mi1i  '’5  peicent  ol  the  area  cnilnaled.  I he 
l asterii  Dakota  and  Kansas  snbhasins  are  ('0  pel  cent 
cropland,  the  Louei  Missouri  42  peiceni.  and  the 
T ellowstone  Siibbasm  is  the  h'west  uith  onl\  eight 
peicetit . 

Seven  percent,  or  .ibont  (>.'•  iinlhon  acres  ol  the 
cropland  in  the  Missonii  Basin  isimgaied.  I here  are  also 
0..S  niilhon  acres  ol  iirigated  pasinies  tot  a total  ol  ’’.4 
niilhoii  acres  of  land  irrigated  annnallv . The  I’lalte- 
Niobrara  Snhbasin  has  the  largest  area  in  iriigalion  oi  .vO 
Iinlhon  acies  Other  iniportaiit  areas  ol  irrigalion  ate  in 
the  Kansas  Snbbasiii  ruth  1.7  nnihon  acres,  and  the 
I ppei  Missonii  and  'I'ellowsitnie  snbhasins.  each  with 
appioMinalelv  I nnihon  .icres.  .Sniallei  ainoniilsot  irriga- 
tion ate  lonnd  in  the  Wcsiein  Dakota  anil  Middle 
Missoni  1 siibbasiiis. 

I oicst  and  noodlands.  innch  ol  ulncli  is  grazed,  are 
esinnaled  al  2S  nnllion  acres,  (iia/ing  ol  ihis  acreage 
enhances  the  efficiciicv  in  lesonrce  nlih/alion.  I oiesis 
and  woodlands  are  iinpoilaiit  in  the  Lower  Missouri 
Stibbasin.  with  24  percent  ol  the  aiea  in  tins  iise 
loiiiieen  pciccni  ol  ihe  't'ellowstone  and  Lpper 
Missouri  stibbasins  is  classed  as  loiesis  and  woodlands, 
with  lesser  bin  localK  siginlicaiil  ainonnis  in  the  ccniial 

snbb.isiiis. 

I edetalK  owned  agricnltnial  lands  winch  contribute 
.igris nil nial  pioilncis  aie  estiinaleil  at  iN.ti  million  acies. 
Ihese  lands  ate  laigeK  in  the  inonniains  and  western 
plains  areas.  Iwo-rJinds  i>t  tire  Ledi'ra)  landsare  locaieil 
in  the  N ellow stone  and  I pper  Missonii  snhbasiiis  where 
such  owneislnp  coinpiises  .'2  and  24  percent  ol  the 
agiiciiliiii.il  Lind.  lespecliveK  Ihe  letn.iining  tliiril  is 
l.irgeK  III  the  I’l.ille-Niobi.iia  .ind  Western  D.ikoi.i 


snbb.isins  w here  I cdeia!  ow  net  ship  ol  ag.  w nlliit.il  land  is 
12  and  II  [leicein.  In  this  lepoil.  Ledeial  lands  weie 
nuenloried  oiiK  wiih  le-pccl  to  then  contrtbntion  to 
agricnltni.il  onlpnt.  No  aiteinpt  was  made  to  evaimne 
the  cotidition  .ind  ipiahts  oi  to  pioiec  the  potenti.il 
capaciis  ol  this  land.  The  uses  imentoiied  were  eia/ing 
and  foiesiiv  ' 

I’rivate  aeiicnluii.il  land  in  ihe  Missouri  Basin  is 
estimated  at  2~  ' ' iinlhon  acies.  Lins  poiiion  o|  the 
land  b.ise  w.n  imenloiied  b\  soil  resource  gionps 
(Sl«i'si  witiiin  land  lesomce  areas  1 1 R \'sl  Horn  inloi- 
ni.ition  III  the  Nation  il  Invenioiv  ol  Soil  and  W.nei 
I tni^cn  jlitiii  Needs  ileveloptaj  b_\  llie  I lined  Sl.iles 
Deparlineni  of  \gricnlinre. 

I and  resonice  aieas  .ne  bio.id  delineations  used  to 
diude  the  Missouri  Rnei  Basin  inlo  aieaswith  sninl.n 
ph\ siograplnc  leatnres.  ivpes  ol  agticnltinal  derelop- 
inenl.  .iiul  climatic  enviioiiinenl.  Within  each  land 
resource  aie.i.  the  soils,  climate,  geologs  scgel.ilion. 
lopographv . and  .igiicnltnt.il  development  are  snnilai 
and  lel.iled 

Soil  resonice  giotij's  aie  aggiegalioiis  ol  soil  in.ij'ping 
nulls  that  have  sninl.n  cropping  p.itteiiis.  \ leld  chaiaclei 
isiics.  lespotise  to  teilili/er.  inaii.igcineni.  and  land 
lie.ilmeni  ineasiiies.  Ihe  invcnloiv  ol  the  piivaie  .lericnl- 
ini.il  land  base  contains  .ippio\iinaiel\  15  to  2ii  soil 
lesonice  groups  pei  1 RA. 

Ihese  iwo  levels  I'f  idcntific.ilion  coiistiintc  ihe 
delnieaHon  ol  ihe  piiv.iic  .igiicnltni.il  land  base  .ind  loiin 
the  nivenioiv  ot  kind  .iiea  and  piodnclion  s.ip.ibihlv 
used  in  ihc  an.ilvsis  in  ihe  lollovving  sections  ot  ihts 
lepoi  1 

In  ilie  Missouri  B.ism.  ciop  piodiiciion  depends  on 
inaiiv  l.ictois  which  van  lioin  \e.ii  to  vc.ii  Ihc 
seleclion  ol  .inv  p.iilicnlai  b.ise  veai  could  be  inllnenced 
gic.ilK  bv  i.indoin  v.nialion.  both  in  total  basin  piodiK- 
lion  .iiul  among  .lie. is  ol  the  basin,  lo  improve  ihe 
leli.ibihlv  o!  the  ine.isnieineiit  ol  cniieni  piodiwtion 


* llu‘  Mil  iJI  tiuiMint  "1  I l.nuls  Mvnt  f'*i  lUltlx.iloiJ 

pi.ivlus  liivn  nuln.K  vl  m pr»\  Mv  I.ukI 


tjpalillity.  a pioLCis  was  used  lo  provide  an  estmiale  ot’ 
preseiil  produelion  with  euneul  teehnologv , Ironi  wlueli 
the  iinpaels  ol'  ahiioniiahlies  eaused  hy  vseather  and 
other  ha/aids  a stngle  year  were  weighted  h\  then 
htstorteal  oeenrrenee.  Ihstorleal  data  lor  the  years 
to  adjusted  by  a pioeess  whieli  progresstveK 

weighted  eaeh  sneeesstve  year  tti  the  historieal  senes. 


weie  Used  to  establish  this  ineasnie  whieh  is  called 
■■enneitl  normal." 

The  final  invenlou  is  suinmari/ed  In  cioppnig 
palterns  within  snbbasins  in  table  I 1.  I nithei  details  ol 
methodology  atid  soil  resource  gionpsaiid  land  lesonrce 
aiea  descriptions  are  presented  in  the  Land  Kesonices 
.Availability  .Appetidix. 


Table  1 1 - CURRENT  NORMAL  CROPPING  PATTERNS  OF  PRIVATE  AGRICULTURAL  LAND,  BY  SUBBASINS 
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Agricultural  Production 


FIGURE  I I 

VOLUME  OF  CROP  PRODUCTION  BY  MAJOR  COMMODITIES 
MISSOURI  RIVER  BASIN 


l)jl.i  on  total  piodiictioti  NCCtti  to  hcito  titc  pioditc- 
tioii  ptohlotiis  posed  l’\  the  eii\  itoiitnent . l eu  other 
inaioi  teetoiis  tit  the  Nation  equal  the  Missonii  hasin  in 
the  pro(ioiTion  ol  land  whieh  prodnee-'  tood  and  olhei 
ernnnuKlil les.  Because  rd  the  liieli  rleeiee  ol  speeiah/a- 
iion,  the  basin  I'lodnees  a eiealei  piopoilion  ol  the 
Nation’s  grain  and  iiieal.  The  area  regnlail)  prodiiees  a 
third  in  more  id  the  Nations  \sheat  anil  is  eininnoiiK 
known  as  the  "bread  basket  ” ol  the  Nation;  houevei.  its 
share  ot  the  total  produelion  id  I’eed  giants  is  sonteuhal 
smaller.  It  prodnees  I pereeni  ol  the  nation's  .soighnm. 
d‘>  pereeni  ol  the  barle> . 2d  pereeni  ol  the  eoin.  and 
21  pereeni  ol  the  oats.  In  addition,  the  basin  prodnees 
40  peieent  ol’  the  Nation’s  r\e,  .d)  peieent  ol  the  sugar 
beets,  ,s()  pereeni  ol  the  I’lasseed.  and  onedounh  ol  the 
red  meal  animals  eallle.  eahes.  hogs,  and  sheep. 

With  mils  IN  pereeni  ol  the  Nation  s land,  the  basin 
eontains  almost  25  pereeni  ol  its  raimland  and  the  same 
pereentaee  ol  the  Nation’s  eiopiatiii.  lienee,  the  basin  s 
share  ol  grain  and  meat  piodiielion  bulks  esen  larger  m 
eomparison  to  its  pereenlage  ol  the  Nation’s  aiea.  1 his 
share  ot  the  Nation’s  output  is  aeeomphshed  with  onl> 

I I pereeni  ol  the  Nation’s  agiieullnral  entplosees. 
Ilisiorieal  piodnelion  id'  eiops  b\  ma|or  eomniodiiies  is 
ilhislialed  In  I'ignre  II.  heed  grams  eomprise  a major 
portion  ol  total  eiop  ouljiut  with  uheat.  oil  eiops,  anil 
sugar  beets  providing  subsiaiilial  poi  t ions  of  out  pul. 

What  these  data  do  not  show  is  the  annnal  vaiialion 
in  aggiegale  onipul  I hese  \aiialioiis  eanse  a llnelnalion 
111  the  aggiegale  onipnl  lioni  the  basin  giealei  than  loi 
legions  mill  moie  stable  Jimale  and  nalmal  moisiuie 
supplies.  Within  the  basin,  small  .iieas  .md  indnidu.il 
laimeis  laee  even  vsidei  ihietn.ilions. 

Agricultural  Sales 

In  Idii4.  the  v.ihie  ol  .ill  laiin  pioduels  sold  in  ihe 
Missoun  B.isin  vv.is  ovei  lise  billion  doll.ns,  an  nieie.ise 


of  onediail' billion  dollais  sinee  l'>5‘i  1 1k’  .neiage  s.ihie 

per  larm  ol'  all  laim  produets  sold  uas  's|o.,stUI  in  I'tsd 
and  k I .vOOO  in  I‘hs4,  sigmrieani  l>  highei  than  the 
n.ilion.d  .ner.iL'e  Hie  s.de  id  hiestotk  jiul  Inesioi’k 
pioduels  aeeounled  lot  t()  pi.’ieenl  ol  the  lot.il  cash  sales 
in  the  basin  and  was  less  th.m  eiop  sales  onl\  m the 
I ppei  Missonri  Snbbasin.  table  12  I nesioek  sales, 
lumesei.  inehide  laiiiMod.iim  minemeni  I'lioi  to  Ini.il 
maikelmg  and  doniestie.ilK  piodiieed  giain  and 
longhage  led  to  Inesioek. 

Gross  Farm  Income 

In  the  I'ts'Mil  peiiod.  gloss  l.nm  meoine  111  the  b.isin 
u.is  .iboul  15  peieent  ol  the  eoiiespondmg  ii.ilioii.il 


Table  12  VALUE  OF  FARM  PRODUCTS  SOLD,  1959  AND  19G4,  BY  SUBBASINS 
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N 

1 .iNtern  D.jkof.i 

114 

44'1 

1 ' ' 

Sitthr.ii.i 

1 V. ; 

:4't 

5SS 

iisn 

IS 

Miilillo  M»\\«*iiri 

’"(' 

''5  I 

')S(1 

1 .mill 

1 7s 

K.JMn.Is 

1 no 

w4 

4'll 

I^ 

1 Mi'MUiri 

1(1  ^ 

I'I7 

4^7 

472 

1 '' 

\livMMin  Kii'Mi 

1 - 

1 '*» 

i.:74 

!,s7ii 

loo 
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lolal.  Ciross  lurm  income  ranueJ  I'lom  a Ineh  of  over  one 
billion  dollars  in  llie  I’lalie-Niohrara  and  Middle  MisMUiri 
snbbasins  lo  a low  of  l?2  nnllloii  in  ilie  N'ellowsioiie 
Subbasin  as  sliovvii  in  table  l.v 

Table  13  GROSS  ANNUAL  FARM  INCOME, 

BY  SUBBASINS 


1959-61 

Subbasin 

zXverage 

(Million  Dollars) 

1 pper 

.114 

M SSOsjB 

Yellow  stone 

173 

Western  Dakota 

379 

kastern  Dakota 

h.S5 

STONE 

Flalle-N'iobrara 

I.U57 

.Nhdtile  .MissoiJf) 

1,196 

nestep*** 

DAUC’^A 

Kansas 

79(1 

l ower  Missouri 

836 

EAS’EBN 

Missouri  Hasm 

5. .100 

DAKOTA 

Farm  Characteristics 

One  of  the  more  smmfieaiit  changes  m agriciiltme  has 
been  the  steady  decline  m luimber  of  farms  and  ranches 
since  the  |b,i()\.  This  trend  has  occurred  quite  uni- 
formly m all  subbasnis.  I he  total  Missouri  Ba-in  lost 
about  ! 50.000  farms  between  |04>);nid  |0ti4.  or  nearly 
.'()  percent,  as  shown  in  table  14.  The  national  agricul- 
tural levolution  bv  which  manpower  and  work  aninijK 
have  been  replaced  b\  machine  powei  is  primarily 
responsible  for  this  loss  ol  farms.  Basin  conditions  were 
favorable  foi  farm  consolidation  and  corporale-t\ pe 
concepts.  Settlement  laws  and  practices  ol  the  earlier 
period  encouraged  the  development  ol  fauns  loo  small 
for  ihe  basin's  climate  and  resources.  I he  ItiO-acre  larm 
unit  of  the  Homestead  -\ci  is  m sharp  contrast  with  the 
t'bO-acre  aveiage  si/e  ol  larm  m l'Hi4.  Hence,  re- 
orgaiii/alion  of  farms  m ihe  basin  has  been  more 
pronounced  than  mighl  have  been  necessary  had  the 
basin  been  settled  under  differeni  policies  which  recog- 
nized the  nature  of  the  (ireal  Plains  eiivironmenl  and  its 
unpreiliclabililv . 


Most  of  the  larger  farms  and  ranches  are  m the 
western  poitioti  of  the  basin.  The  subbasin  average  size 
langes  fiom  a high  of  .TO.s^  acres  in  the  \ ellovv  slone  lo 
a low  of  3.13  111  the  Lower  Missouri  Subbasin  as 
lllustiated  by  figure  1 3. 


FIGURE  12 

AVERAGE  FARM  SIZE , 8Y  SUBBASINS 
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Agricultural  Employment  and  Population 

.•Xgriciiltiiral  employment  m the  basin  declined  by 
iieaily  3M).(K)()  workeis  between  I'i40  and  I'hiO  js 
shown  m table  15  In  I '>(%(),  approMinaiely  513.300 
farmers  and  farm  vvoikeis  were  enumeiated  by  the 
population  census. 

•Xgriculliiral  populalion  declined  appioximately  one 
million  beiween  I'MOand  |0wl.  oi  nearly  40  percent. 


Table  14  - NUMBER  OF  FARMS  AND  PERCENTAGE  CHANGE,  BY  SUBBASINS 


1 

— 

Number  of  f arms 

' 

Fereenlage  Change 
1949-1964 

Subbasin 

1949 

1 1954 

1 1959' 

1 1964 

1 pper  Missouri 

18.387 

(Niii 

17.140 

Tiber) 

15.355 

14.4X4 

(Hereeni ) 
:i 

Yellowstone 

14.485 

1.1,510 

1 1 ,49  1 

10.575 

2" 

Western  Dakota 

37.073 

:4.9(x(t 

22.002 

20.099 

26 

1 astern  Dakota 

71.735 

68,03  1 

61  .066 

^4.1X2 

24 

PlalleNi(»brara 

80. .1.13 

74.1.13 

64.795 

57.654 

2S 

Middle  Missouri 

90.570 

85.469 

76,773 

67.187 

26 

Kansas 

80.8.16 

75.187 

66,154 

58.634 

2“ 

lower  Missouri 

145.194 

1 39,388 

109.577 

97.061 

'3 

Misstuiri  Basin 

52H.50I 

487.711 

437.413 

3X0.066 

2x 

H'n.iJiusti-il  IVtr  t.irm  Jrlinition  iti.tntlv. 

Smiric  t ofiMiN.  I .itul  prolunin.irj.  1**P4. 
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Table  15  - AGRICULTURAL  EMPLOYMENT  AND  POPULATION.  BY  SUBBASINS 


1 mploy  merit 

Population 

Subhasin 

1940 

1950 

I9h0 

1940 

I 1950 

1 960 

1 p[>ci  Missouri 

1 .944 

3().D»7 

23.332 

X5.779 

66. .18.1 

56. .190 

Vdlow  stone 

’K.l.th 

24.59X 

17.9110 

XI. 6-11 

b4.()8H 

48.160 

Western  DakoU 

44.0  IX 

4.1.274 

32.041 

142.496 

109.255 

H6.S6b 

1 astern  Dakota 

los.ion 

1US.4KS 

XII  .4 .14 

126. .1 IX 

272.155 

222.086 

IMalie-Niohraia 

129.711.4 

12.1.951 

9.1.427 

.194.247 

.114,652 

241. ,161 

Middle  Missouri 

l4.Tf>3n 

1 .12.57(1 

92.929 

424.S.17 

349,469 

280,050 

Kansas 

11  h. 794 

74.047 

.168.001 

27.1.424 

204.427 

Lower  Missouri 

1X9. 5 .SI 

WiX.522 

64X.75X 

497.712 

332.56.1 

Missouri  liasin 

79  1 .9II.S 

740. 5K7  i 

512.24b 

2,472.067 

1.947,1.18 

1.471,90.1 

Suiirn-:  I . S.  ncp.irtmctu  ui  ».  omtucrto.  Hurcau  ot  (.'ctisus.  (.'ciisus.  1*^>40.  1450.  I4o0. 


Summary 

All  of  the  preeedmi;  diseussjon  of  ajtneulluial  eliarae- 
lerlsties  has  been  ettiieei  tied  with  average  values  ot 
paraineteis.  and  with  respeet  to  relatively  hroad  geo- 
graphte  areas.  No  data  aie  presented  to  ilhtstrate  the 
erratie  ttatnre  of  the  ettvirottnient  as  manifested  in 
proditetioti  atid  ineotne  in  small  areas.  The  reader  should 
be  aware,  nevertheless,  that  the  ittstabihty  atid  im- 
eertaiiuy  faeed  by  the  individti.il  farmer  is  iniieh  greater 
tn  eertain  portions  of  the  Missouri  Basin  ihatl  in  the 
more  stable  areas  of  the  basin  atid  throughout  the 
Natioti. 


The  data  presetited.  as  it  pertaitis  to  farm  ttnits. 
indieates  a eonsistent  and  progressive  pattern  toward 
eonsolidation  into  larger  si/e  and  more  eeonomte  larni 
operations.  This  eotisolidation  l;..s  possibly  beeti  more 
dramatie  and  ttolieeable  in  portions  ot  the  basin  beeaii.se 
of  a latiure  iti  earlier  times  io  teeogni/.e  the  limitatiotis 
of  the  etivirotmient . Reeetit  ttends  in  agrteulture  utdteate 
ati  adjustmetit  toward  a more  effieient  eontbmattott  ol 
human  and  natural  resourees.  I ltis  adjustment  is  eliarae- 
ten/ed  b\  largei  farm  untts.  lower  dettstties  ot  rural 
population,  and  a smallei  sliaie  of  the  basiti's  popiilaee 
being  eloseK  ulentified  with  agrieulture.  While  agrieul- 
tiiie  Is  plagued  with  low  ineonies  m the  basin,  the 
situattoti  lelleels  an  industi y w ide  problem  lathei  than 
any  pattietil.ii  basin  disads.intage. 

While  tills  adiiisiment  results  ut  strotiger  faim  utnts 
with  pet  eaptta  impiovemetits  in  ineome  and  earnings, 
soeial  costs  e.iiised  by  the  spaise  population  density  of 
rtiral  areas  have  ineieaserl.  Many  in  the  ruial  seettoiis 
have  to  tiavel  longer  distances  to  satisly  their  tteeds  lor 
si.lioti|.  trades,  services,  medical  attenlioii.  and  othei 
amenilies.  I his  conllict  of  efficient  combtnations  ol' 
peo/i)e  am)  tesotirces  on  one  hand  atid  vast  distances  m 
rtiral  areas  on  the  other  is  a social  and  environmental 
ch.iiaclertsiie  ol  gteal  sigmficatice  Io  a study  ol  piob- 
lenis  .iiul  neeils 


OBJECTIVES  AND  NEEDS  IN 
AGRICULTURE 

An  atialysis  of  the  regional  and  national  problettis  atid 
vipportunities  lor  ecotuimic  devehipiiieiil  and  their 
relationship  to  future  needs  hi  agriculture  is  complex 
Problems,  potentials  atid  needs  may  be  separate, 
identical,  or  interrelated,  hach  potetitial  for  resource 
development  tiiay  be  indepetidetit  of.  or  may  eonnict 
with,  or  eomplement  other  potentials  and  objeelives. 
The  relationship  is  further  eomphcated  by  the 
divergencv  of  objectives  at  tialiottal.  regional,  and 
environmental  levels.  .Any  tiieantngftil  treattnent  of 
present  problems  and  future  needs  must  reeogni/e  then 
relationship  to  soeial  objectives  and  financial  oppor- 
tunities itivolved  in  resource  development.  -Accordingly . 
agricultural  production  is  related  to  the  tollowttig 
objectives; 

1 . National  objectives 

a.  Produclioti  dematid 

b.  lifficietiey  gains 

1.  Regional  and  local  ohjecttves 

.V  |■nvilonnletltal  objectives 

hirst,  in  relalion  to  the  tiational  objective.  I'utuie 
demand  for  agitcultural  production  is  detined  as  the 
amount  of  ft'od  and  fiber  required  to  suppoil  the  level 
of  economic  activity  consistent  with  the  total  economic 
base.  Projected  national  requtienients  foi  lood  and  fibei 
are  allocated  to  regions  compatible  and  consistent  with 
the  national  fianievvork  of  protections  dated  Match 
I‘hi4.  presciibed  by  the  ad  hoc  Water  Resources 
('oiincil. 

hulure  developmental  needs,  ni  relation  to  the 
national  obieclives.  are  determined  by  comparing  the 
projected  capability  I'f  the  soil  and  vvalei  lesoinces  to 
produce  agricultural  products  with  the  piojecied  tutuie 
demand.  Resource  development  which  could  substitute 
food  aiul  fibei  production  at  a cost  lower  than  the 
piodiiclKUi  fiom  resiHirces  cuiteiilly  ulili/ed.  coiistiluies 
a gam  in  efiiciency  and  is  consistent  with  national 
objectives.  Muis,  ,i  lelaled  national  obie^tive  is  to  supply 
the  pieseni  and  pioietled  food  and  fiber  lequirenienis 


lliriuii:h  iho  nK)^t  crt'iLieiu  combiiialion  ol'  icsoiiues  at 
the  lowest  piuetieabic  eosi. 

The  seeond-level  objeetives  (regional  and  local  I ina\ 
be  achieved  through  development  ot'  the  national  objec- 
tives alreadv  described.  Kegional  and  local  objeciice' 
nia\  inchide  the  desire  to  change  the  course  ol  the 
economic  growth  and  characteristics  ol  one  regii'ii  In 
lelation  to  the  overall  national  economy.  .Such  objectives 
mav  be  accomplished  by  several  means:  More  ellicieni 
use  v)l  a region's  tesoiirces.  luller  iitrh/ation  ol  under- 
employed resources,  winning  industry  Irom  other  areas, 
or  as  a national  policy  of  income  redistribution  vyliich 
diverts  a portion  ol  the  Nation's  capital  into  the 
development  oh  a particular  region. 

Regional  and  hical  objectives  are  in  harmony  with 
national  objectives  in  meeting  agricultural  production 
needs  il  such  objectives  involve  e.xpaiided  production. 
Regional  and  local  objectives  may  go  beynnd  the 
national  vrbjeclives  by  seeking  to  produce  I'oi'd  and  liber 
at  levels  in  excess  of  the  regional  share  allocated  by  the 
national  tramework  projections.  .Such  production  might 
possibly  divert  agricultural  activ ily  in  the  region  wiihoiil 
changing  the  national  supply  and  demand  levels  and 
invalidating  price  assumptions. 

Hie  third-level  objectives  (environmental)  do  not 
always  lend  themselves  to  an  analysis  m L|uanlili.ible 
teiins.  The  pieseivaiion  ol  unique  naluial  resomces. 
slabih/alion  ol  income,  mamtenauce  ot  ruial  popula- 
tions and  viable  rural  economics,  alleviation  ol'  low 
incomes,  environmental  quality . and  economic-si/ed 
lamily  larins  are  desirable  environmental  goals.  I hese 
can  become  national  benelils  by  the  act  ot  adopting 
sUsh  programs  as  national  policy . or  may  be  cv'iisidered 
regional  obiectives. 


shangmg  with  rising  incomes,  shitting  tastes,  subsiiiuie 
piodiicls.  and  lower  lelalive  puces  ) Per  capita  son- 
suniplion  by  commodity  was  projected  to  l‘).s()  and  held 
conslaill  at  llial  level  lor  the  years  dHOtl  and  d020. 
Industrial  Use  ot  major  laini  commodities  was  main- 
lamed  at  a constant  per  capita  level  I’oi  all  lime  peiiods. 
Thus,  domestic  consumption  rcquneineni . loi  the  laiei 
lime  periods  became  a direct  lunciion  ol  population 

Net  export  (loieign  exports  minus  niiporisl  lequ'ie- 
ineiits  were  deiermmed  by  pioiecling  I lined  Slates 
trade  ot'  agiicullural  conimodilies  to  I'lsii.  ami  holding 
this  piojected  level  constant  thr-mgli  21)0(1  and  2()2(). 

Ciioss  national  requiiemenis  lor  livesioik.  hvestusk 
products,  t'ood  grams,  leevl  giaiils.  tibei  crops.  ,,nd  oil 
crops  show II  III  table  lo  vveic  esimiaied  as  the  sum  ot 
domestic  consuniplion.  olhei  liomestk  uses,  and  ncl 
expoil  requirements.  Livestock  and  livestock  piodml 
leqiinenienis  vveie  liaiislaicd  into  teed  g.am  uemands 
and  aie  included  within  the  ciop  items  m that  table  I oi 
pill  poses  ol  vvalei  and  lelaled  land  lesonue'  plaiimne. 
ihc  ciop  lequiiemenls  m table  l(v  imlmle  the  Iced  giaiii 
lequiremenls  ol  the  livestock  items  and  suiniiiaii/c  toial 
deniaiuls  placed  upon  the  Nation's  .igiicultiiial  lesouices. 
exclusive  ot  nnighage  needs  tiu  hvesiosk  Sime  the 
piojeclion  system  includes  an  evaluation  ol  net  Iv'ieign 
Hade,  this  level  ol  agiicuhuial  |uoviuslioii  iev)uiienienls 
becomes,  m etieci,  ,i  pioiesiion  ol  piodmlioii  at  the 
national  level.  Hence,  this  level  ol  agiKulluial  .uliviiy 
determines  agrisiillural  employment  and  population  m 
the  pri'iecled  economic  base  " 


Missouri  Basin  Agricultural  Product 
Requirements 


National  Food  and  Fiber  Requirements 

Projected  national  lequirements  loi  lood  and  tibei. 
and  the  iMissoriri  Rasin's  share  iheieol.  were  preparevi  m 
|v)(i4  b\  the  National  Interregional  Projections  Com- 
mittee ol  the  I niled  .Slates  Deparlmeni  ol  \giisuliure. 
Hie  projected  agricnltmal  production  leqinremenls  ol 
this  basin,  plus  those  ol  the  K'  vUher  inajoi  river  basins, 
constitute  the  composite  national  vlemand. 

I he  magnitude  ol  the  liituie  demand  loi  agiisulinral 
products  was  determined  Ihrorigh  consideration  ol  the 
major  torces  which  inlluence  demand  Population,  per 
capita  income,  consmneis'  t.istes.  indiislrial  uses,  live- 
stock leeding  elliciencies.  imporls.  and  exports.  I he 
a|ipiaisal  ol  ruliire  conditions  lelies  heavily  on  histoiical 
trends  and  relationships. 

Domestic  rei|iiiremenls  loi  the  nia|oi  larm  com- 
modilies  are  a rimclion  ol  projected  population  gnwvih 
aiivl  per  capil.i  consnmplion.  ( I he  consumption  ol 
various  agriciiltmal  products  pei  |ierson  has  been 


I he  Missouri  Ihisin's  sh.iic  i>l  national  piodiKiioii 
rev]unements  loi  Iviod  grams,  teed  grams,  and  hvc'ii'sk 
was  detei mined  by  .1  nali.>nal-mlei legional  analysis  ol 
historical  shales  aiul  (lends  lash  piodusi  item  was 
allocated  lo  the  I inaioi  legions  nulependenlly  lleiue 
coinmodily  llovvs  .mioiig  legions  .ne  accoiinleil  loi  by 
the  hisioiical  lelaiioiisliips  ol  piodiKlum  among  legioiis 
No  attempt  was  made  to  balance  teed  piodiKlion  aiul 
livestock  needs  beyond  tieiids  contained  in  the  liistoiu.il 
d.ita. 

I he  pii'iected  requiiemenis  allocated  lo  the  Missouii 
Ikisin  are  shown  in  table  I ~ I hese  dal.i  sluwv  a genei.illy 
lavoiable  situation  loi  the  b.isni  vis-a-vis  the  Nation 
Pioduction  iei|tinenienls  loi  .ill  inaioi  ciop'  iiKiease 
laslei  than  the  n.itional  reiiunenieiils.  invlkaimg 


'I  iircfUM  iIcC.iiK  «'l  llu*  n.MKMi.il  lr.uiu*u«'f k aiul  nu 
arc  prcNCOlcxS  in  l’rchrninar\  Pfr'icc  li'His  nt  Icoinimu  \^h 
\il\  m thi*  \cruultur  il  atuJ  lorcvtrv  Stul<ns<»1  the  I S.  m»l 
ilsWatcr  KeNourvc  Hcei»n\.  2tH)0.  ,ttul  I'H  u-sc 

■ •I  the  KcMiiirMui  «»niu  it.  prep  ireJ  t'\  I HS.iiul  I •rest 

ScfMic.t  Sl'\.  \m:iist 


Table  16  - CURRENT  NORMAL  PRODUCTION  AND  PROJECTED  AGRICULTURAL  REQUIREMENTS, 

UNITED  STATES 


Commodit) 

1 ml 

(urrent 
Normal ' 
Production 

Projected  Requirements 

I4S0 

2000 

2020 

triiousand  1 nits) 

C orn 

Itu 

J.,S.VLI.^S 

5,2.17,14.1 

6.921.893 

4.222.214 

0.lI^ 

Ku. 

l.d-L'i.Nl.S 

U54.4.1K 

1.072.938 

791.375 

iiarle\ 

Hu. 

4,19, 720 

526.000 

5 56 .0K5 

501.458 

Soreluim 

Ku. 

(.02..142 

942,016 

1.455.674 

2.237,143 

will' .11 

liu 

LI  49.645 

1 .889.600 

2.142.200 

2.618.600 

K\c 

Ku. 

.14,140 

40.7.12 

53.89.1 

72.5  IK 

So\ beans 

Ku. 

674.056 

1.550.467 

1.640.455 

2.1  16.367 

Pol.itoes 

C‘u  I. 

27(1.05(1 

.128.876 

450.156 

627.396 

Suear  Keels 

I on 

14.615 

.18,092 

62.482 

96.785 

! ruits  \c>iKitnis 

I on 

4.461 

1.1,12.1 

18,887 

26.445 

\ eiietables 

t v\  t 

.1S9.4-12 

642.255 

SSi  .055 

1.217.135 

1 I.INsecd 

Ku. 

2(1,924 

22.518 

29.161 

5H.500 

Keans.  1 )r\  1 dible 

(mi 

19.194 

25.450 

50.4SO 

4 1.5KO 

(Million  L nits) 

Keel  and  \eal“ 

1 K 

.1 1 . 1 S 1 

4^.451 

66.580 

93.537 

I aiiib  and  Mutton*' 

1 K 

1.497 

1,700 

2,378 

3.331 

IVitk- 

1 K 

20.7.17 

27.056 

57.552 

5 i .S50 

t hic  kens—  ' 

1 K. 

S.440 

12.158 

16.6  13 

22.890 

1 uikev 

LIv 

1 .666 

5.554 

4.SSN 

6.760 

Milk 

1 K 

i:4.s4n 

I45.0S4 

198.719 

274.264 

1 

1 .H  h 

62.474 

75.5  2 S 

HM.(t65 

144. 2K4 

iiricni  Mxrm.tl  (.urrciK  pr< lilin. tmn  .mJ  prices  Irnni  wincli  the  impacts  ul  al''n«»rmalmcs  tauscJ  hv 

catlicr  an  J "llicr  ha /arils  m a sitij:lc  \ car  v\crc  \\cicht','d  h\  their  historical  occurrence.  I hese  s allies  are  I'ased  on  liistorical  data 
for  [lie  > ears  lu.Pi  lo  t *>fi  jdiustcd  h>  a process  uhicli  proj:ressi\el>  ueiglited  eadi  successive  vear  in  the  liistorical  senes, 

*•1  ive  weight  basis. 

•*Iiiv  hides  l>foiler> 


Table  17  CURRENT  NORMAL  PRODUCTION  AND  PROJECTED  AGRICULTURAL  REQUIREMENTS, 

MISSOURI  BASIN 


( ommodiiv 

1 nit 

(urrent 
Normal  ’ 
Production 

19, so 

l*roiocted  Requirement 
2000 

s 

2020 

( Ihousatui  1 nits) 

l orn 

Ku 

K45.7S2 

1 .1  '4.674 

1 .554.1'4 

2.0*7.521 

( tats 

Ku 

2 IK. 646 

265.250 

244. "^SO 

1S0.45S 

K.irlev 

Ku 

1 2S.06  1 

1 2 1 .4 1 : 

i24.25(» 

1 16.250 

S.nehum 

Ku 

IK4.442 

524.250 

501  .0'6 

'7(1.0 

Uheal 

Ku 

450. K55 

655.500 

^ c'. lit  10 

sso.5i‘o 

Kve 

Ku. 

1 5.25s 

16.412 

22..s'4 

5o.I  1 1 

Sc»v  beans 

Ku. 

K6.270 

1 15.0^7 

144.(c4s 

1 S6.55S 

Potatoes 

( wl 

K.44  7 

6.775 

4.2'5 

12.424 

Suiiai  Keels 

1 on 

5.750 

M».456 

|7.o;s 

2'. 'S' 

1 lints.  SoiK  ifiiis 

1 on 

54 

54 

■'  ■* 

1 II 

\ eeelables 

( w 1 

4.o5o 

5.7SO 

'.4>0 

10.454 

1 l.isseed 

Ku. 

15.457 

4.4  ! ' 

1 2.402 

1 '.0  1(, 

Keans,  1 »r\  1 dible 

( w I 

.L54  2 

4.v^4 

5.725 

'.684 

( Million  1 mts) 

Keel  .iiul  \ eat 

I Iv 

K.107 

1 L5k5 

16.252 

22,8  1.1 

1 ainb  .Old  Mutton 

I b 

4:’s 

506 

70S 

Q4' 

Pork  “ 

1 b. 

4 ,(v7s 

5.K5S 

S.OS4 

1 1,222 

( im  kens*' 

IK. 

20K 

1S2 

250 

14(. 

1 ink  \ s* 

1 K 

155 

215 

246 

404 

Milk 

1 K, 

4.7KO 

4.410 

15. 5 ■’5 

18. '3.1 

1 ee  • 

1 ac  h 

7,060 

(vl4S 

S.471 

1 l.'4< 

II. rent  i orm.il  values  rctleii  vurreiil  production  techno|o>.'v  and  prices.  Irom  vvliuh  the  impacts  of  ahm»rmalilies  caused  hv 
VMM  I her  and  other  li.i/.iids  in  a sinele  \ ear  were  wei  grilled  hv  t lieir  historic  al  oc  c urreiu  e.  I liese  v .ilues  .ire  based  on  liistoric  al  da  ta 
tor  tlie  V ears  | u b»  i,i  | on  .t  adiusied  bv  .i  proc  ess  w liic  h pro^ressiv  elv  v\  eiehled  eac  li  suc  cessiv  e \ ear  in  tlie  historic  al  senes.  i urrent 
I. orm.il  produc  hon  is  assumed  to  be  ap|'ro\imaleh  I (»  percent  above  c utrenl  rectuiretnents, 

“I  ive  v.ei^ni  basis. 

Miictiides  broilers. 


L ^ 


Livestock  Utilize  Much  Of  The  Feed  Grain 
Within  The  Basin 


relalively  lariter  shares  are  expected  to  origitiate  in  the 
basin  iti  the  I'utiire.  In  ahsiihite  teiins,  protected  rei|iiiie- 
nients  for  all  crops  except  oats  atid  harles  show 
substantial  increases. 

Increases  m inaior  livestock  aiul  hvestock  products 
reqiitreinetits  iti  the  basin  are  projected  at  about  the 
national  rate;  otily  poultry,  poultry  products,  atid  dair> 
products  are  expected  to  increase  in  the  basin  at 
signtficatttly  l■lwer■thatl-national  rates.  .All  hvestock  attd 
livestock  itetns  are  projected  to  increase  in  absolute 
teritis. 

The  changing  coniposition  of  nia|oi  product  groups  is 
illustiated  in  I'igure  I.’.  This  shows  that  beet  and  veal 
production  lequirenients  will  increase  as  a share  ol  the 
lOtal  from  .U)  lo  ,i4  peicent.  hood  giants  decline  slighlK 
as  a percent  ol  total  output  requiieinenls  while  all  olhei 
gioups  leniain  relatively  stable  in  relation  to  total 
re()uireinents.  lOlal  recpnieinenis  are  proiecled  lo 
increase  nearly  two  and  one-half  limes  In  dOdI). 


Livestock  Roughage  Requirements 

Hie  production  of  rotighage  is  closeK  linked  geo- 
graphically lo  hsesiocK  pioduclion  iliie  lo  the  difficullv 


FIGURE  13 

CURRENT  NORMAL  AND  PROJECTED  CHANGE 
IN  AGRICULTURAL  REQUIREMENTS 
BY  MAJOR  commodity  GROUPS 
MISSOURI  RIVER  BASIN 


111  haivesimg  pasture  and  range  other  than  b\  grazing, 
and  because  ol  the  high  transportation  cost  of  hulks 
hays  and  silages.  I'herefoie.  it  was  assumed  that  all 
roughage  needed  would  be  prodticed  in  the  hasm  and 
that  all  foiage  jiroduced  would  be  utilized  h\  hsestock 
ssilhm  the  basin.  I’lojected  livestock  production  was 
converted  into  roughage  rei|uirenienls  b\  use  ol  pro- 
jected hseslirck  leeding  etticiencies  and  lation  composi- 
tion as  shown  m tables  IX  and  l'>,  I’lojecied  teed  giam 
reciiiirements  loi  livestock  are  alreads  included  m the 
regional  projections  ol'  teed  grams.  Hence,  m the 
lemamder  of  this  anals  sis,  total  demands  lor  agricultural 

Table  18  - PROJECTED  FEED  CONVERSION  RATES 
FOR  LIVESTOCK  AND  LIVESTOCK  PRODUCTS'  , 
MISSOURI  BASIN 


^ear 


lloni 

I4K0 

I Tium 
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(I  eed  I nils) 

Huul  .nil)  \ \mI 
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SO 

u s 
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1 .iinh  .nul  Miitti'H 
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I t 4 

N 1 
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I..T 

1. 1 

I 0 

0 <1 

Hroilcrs 

:.4 

M 

1 ^ 1 

1 s 

! urko\  s 

.T7 

I 

,v0  1 

2 h 

1 gg' 

^ 4 

1 0 

;.7  1 

: 4 

^ I out!  unilN  pur  p«mtiLl  ctf  hvv  \soivihl  protluvovl  (i»r  pT«»>luLt  l"r 
milk  .iiul  \ fi'L'd  umt  is  llu-  luvil  n .iltu-  >»l  >*iu'  p'>uml  '‘t 

I nni  «*r  Its  oi|uiv.ilunt 

SiMirn*  'I’roiovnnns  nl  li\i'st«H  k I oi-iliiiK  Hfu  u-iu  iu\ 
luso^oop  Missnuri  Ki\rr  H.isin  " (.fiMi  ri  tins 

\>*rii  ullur.il  (nutuil  I'uhliL.ilion  Sn.  M I imcrvHs 
Ni'hr.isk.i,  I i(U'»ln.  Ni’hT.isk.i.  M.i\  l**tYS 


40 


Table  19  - PROJECTED  RATION  COMPOSITION  FOR 
LIVESTOCK  AND  LIVESTOCK  PRODUCTS' , 
MISSOURI  BASIN 


- - 1 

>'ear 

Item 

1980  1 

2IKI0 

2020 

(Percent) 

Bed  Jiui  Veal: 

Roughaae 

70 

67 

65  ' 

65 

l eed  Grains 

:o 

26 

41 

41 

Supplemcnlal  PriHein 

in 

7 

4 

4 

Pork 

Roughage 

7 

7 

tT 

6 

I eeil  Grains  | 

K3 

K4 

S6 

K7 

Supplemental  Pr4)lem 

III 

S 

7 

l.amh  atui  Mutton 

1 

1 

Romihaue 

7S 

1 74 

70 

69 

1 eed  (irains 

1 2.4 

27 

2S 

Supplemental  Protein 

■> 

j 3 

3 

Milk 

i 

RtUMihaiie 

6‘) 

i 

62 

I 

1 eed  (»rams 

27 

42 

35 

39 

Supplemental  Protein 

4 

3 

3 

1 •> 

Broilers 

1 eed  Grams 

65 

72 

78 

Ml 

Supplemental  Protein 

.m 

25 

2n 

18 

OiIkt 

5 

3 

•)  1 

•> 

1 urke\ s 

! eed  (irams 

70 

71 

74 

74 

Supplemental  Protein 

25 

25 

24 

24 

OllK-r 

5 

4 

3 

•) 

1 ffls 

1 eed  (irams 

«() 

85 

90 

90 

Supp/emenfa)  Prolem 

20 

15 

III 

III 

Other  1 

0 

0 

0 ' 

1 

1 

U Ompnsiliou  of  ration  as  corn  oi|ui\alcni  fcvJ  units  \ fccil 
unit  IS  Itic  value  of  one  pimtul  ol  corn  or  its  eijuivalent. 

Source  ’I’rojei  tioiis  of  livestock  I eeiltn}i  1 fficieticies. 
I‘)K0-200I)  2020.  Missouri  Hiver  Basin  States.  " (Ireal  I’lains 
\)irlcultural  CtiuiKil  Piihlicati«ni  No.  31.  Universitv  ol 
Nebraska.  I incoln.  Nebraska.  Mav 

food  and  liber  prodiiLlioii  arc  cxpiosM.'d  m temis  of  field 
crops,  louirliai’e.  and  pasture. 

I’rojeeied  roupliaire  prodiielion  retpuiemenis  were 
eoinpuied  lo  be  I billion  feed  iiniK  b\  I'lMi.  |4ll 

billion  by  2000.  and  lo4  billion  by  2020.  The  acreage 
available  lor  the  prodiielion  of  perinaneni  p.i'.liire. 
laiiite.  and  ura/ed  lores!  was  held  essenliallv  eoiivtanl  in 
Ihe  privale  sector.  .\n  esiiinaled  1 billion  feed  nulls  of 
tira/iiijt  oiilpiil  Ironi  l ederal  gra/init  laiul  was  assinned 
lo  be  iinchaiijied  foi  all  nine  |ieriods. 

Projected  ronuhaiie  iei|iineinenls  less  the  projected 
roiijihape  piodiiclion  fioin  nalive  hay.  perinaneni 


pasuire.  lanue.  era/ed  lore-.!,  and  I edeial  land  equaled 
ihe  residual  lequiieinenl  loi  nuiiihaee  lo  be  produced  b\ 
cioplaiid.  This  residual  was  allocated  lo  corn  silaiie. 
soijihuin  siLiue.  soruhuin  foiaee.  allalla  ha\ . and  oihei 
has  III  the  same  piopoilions  as  in  the  suneni  normal 
invenioiv.  Ihe  teed  mill  lequnement  was  then  con- 
veiled  lo  the  moie  commoiiK  used  I'rodustii'ii  mills 
show  n III  table  20. 

PROJECTED  LAND  BASE 

1 ands  required  lot  habii.ilion.  Iranspoiialion. 
defense,  and  industrial  sites  aie  assumed  lo  be  basic  to 
ihe  well-bemi;  and  economic  exisience  of  people 
(icnerallv.  the  prices  necessaiv  lo  dneil  such  lands  iroin 
aeiiculluial  uses  are  not  a deierrent  lo  iheir  asquisilion 
and  (when  for  public  use),  aie  acquired  ihiough  nejiolia- 
lion  or  the  righi  of  eminenl  domain. 

.-\boul  S million  acres  of  land  are  ciirienlK  used  for 
Iranspoiialion;  urban  and  built-up  areas  ol  more  lliaii  III 
acres;  industrial  sites;  railroad  \ards;  airporls;  golf 
courses;  insliliitional  and  public  adinmislialion  sites, 
highwavs;  public  roads;  laihoads;  and  idle  oi  unused 
ruial.  ojien.  nonagi iciihtiral  aieas.  The  requnemenis  pei 
capita  un\  ihroughoul  the  basin.  This  \arialion  is 
relaled  lo  land  values,  populalion  deiisiu . upe  ol 
indiislis.  and  the  amount  of  open  nonagi icullural  land. 
Based  on  /'lojecleJ  populalion.  economic  sniicliire.  and 
curieni  deiisilies  within  uiban  areas,  estimates  were 
made  of  laiirls  required  m the  fiiUiie  loi  this  purpose. 
This  eslimale  mdicaled  that  an  additional  4.S  million 
acres  of  land  will  be  needed  loi  this  purpose  lo 
accommod.ile  the  pioiecled  12  million  populalu'ii  in- 
ciease  b\  the  ve.n  2(120. 

The  projected  losses  lo  Ihe  agiiculiuial  laiiil  base  also 
lake  mio  accouni  gulls  erosion  damage,  needs  of  lire 
mineral  indusirs.  and  the  land  lequnemenis  tor  several 
major  leseivoirs  lunded  lor  consliuclion  but  not  de- 
ducted from  lire  curreni  insenlorv  of  agriculluial  land 
The  total  losses  aie  expesled  lo  reduce  the  e\isimg 
agiiciillm.il  land  base  some  I.. ''*2.000  .isies  b\  I'*.M1. 
.'..'2o.000  acres  bs  2000.  and  ('.  1 (''*.000  .ivies  b\  2020. 
Keqiiiremenls  of  the  fumewoik  pl.m  lor  expanded 
disersions  of  hind  foi  leciealion.  fish  .ind  wildlife,  walei 
develoi'inenls.  or  olhei  new  uses  are  not  awoimled  for 
III  these  esiim.iles. 


Table  20  CROPLAND  ROUGHAGE  PRODUCTION  REOUl REMENTS.  MISSOURI  BASIN 
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PROJECTED  PRODUCTION  CAPABILITY 

Afiikiilluial  pioiluv-iion  ici|iiiit'niails  nu>  he  mol 
llirough  various  wavs  arivl  moans.  Ways  and  moans  ol 
inoioasmi;  aunoulluial  produolion  aio  llnou^li  llio  aoli- 
vUios  ol  K'soaioh.  K'olmology . numagomciu.  oapital 
invosimonl.  oonsorvalion  lioaimont.  Hood  and  oiosion 
oonliol,  holler  drainage  of  agrieuilural  lands  llnougli 
gioU('  diamage  sysiems.  iirigalion  of  new  lands,  and 
iiiie.ilion  svsiein  reliahilitation.  I he  lollowing  seolions 
sel  loiih  ilie  pioduelion  dial  miglu  he  expeoled  wiih 
only  oeii.nn  speoiliorl  aoliviiies  eonimnmg  ai  piesonl 
irends. 

S[jecified  Activities  Continuing 

\ genoiali/erl  moilel  vv.is  developed  aiui  Useil  lo 
an.iK/o  and  pioicol  l.md  use  and  eioppmg  pallems  in 
llie  \lissouii  li.isin  1‘iodiKlion  pallerns  lor  I'lMI.  dllOO. 
.nid  JlCO  piosenled  mili.illy  in  lliis  eliaplei  aie  based  on 
ilie  pu'ieoled  e.ipahiliiy  ol  llie  soil  and  waier  resoiirees 
vviili  ouK  spooilievi  .lolivilios  ol  leseaioli.  leelinology . 
lOiiseivalion  iiealmeni.  and  land  nianagemeni  oon- 
liniimg,  hill  suhiesl  lo  llie  assiimplions  and  Innilai Ions 
lisiod  III  llie  lollowing  seelion.  llie  nialliemaiioal  pioeoss 
llineai  pivimannning I is  a toini  ol  enlerpiise  hiKlgeliiig. 

llie  lineal  progiaminmg  model,  as  used,  is  a mallie- 
maris.il  loo\  loi  deleimmmg  l.md  use  and  eioppmg 
pallems  \\  hioli  miglil  lesiili  il  ilie  identilied  soil  iiniis 
vvoie  iisovl  III  'IkIi  .1  way  .is  lo  meet  a speoilied  level  o| 
oiilpiil  iiiosi  ellkienlly  In  the  .ipplkaiion  ol  the  model, 
the  oosi  ol  pioduelion  and  yield  pei  aeio  .no  sjiooiried 
ioi  o.kli  ol  the  soil  iinils  idoniilied  lor  eaeh  liilnie  lime 
peiiod-  llie  model  is  used  lo  malhemalieally  sompuie  a 
'.onihinalioii  ol  eiops  hy  soil  resoiiree  gioiips  whieh 
would  mmmii/e  the  loial  oosi  ol  aoliievmg  a speeilied 
level  ol  pioduelion  wilhin  ilie  eoiisirainls  .nid  assiimp- 
lioiis  .uhipleil.  I’lmeip.il  among  ll.e  eonsliaiiHs  plaeed 
upon  ihe  model  weio  la)  only  those  erops  whieh 
■ippeaievl  m the  eiiiienl  noim.il  eioppmg  p.iltein  on  a 
paiiieiil.il  soil  wiihm  .m  I l<  \ eould  he  used  m a 
pio|ekled  flopping  j'.illein.  .md  (hi  shills  lioni  eiirrent 
flopping  p.illeiiis  low.iul  iitoie  ellieieni  eomhinalioiis  ol 
land  and  individual  eiops  vveie  .illovved  wiihm  loeog- 
ni/.ihk  hmil'  imposed  hv  loi.ilioiis.  rhveisiliealioiis. 
insiiiiilioii.il  lesliielioii'.  .md  soniplementarily  .iiiiong 
loiighage  poKhnIioii-  uses  ol  p.isiiire  .md  i.mge.  aiul 
hveslosk  eiileipiises  In  .iddilion.  ihe  .nnomil  ol  ehange 
belvveoii  lime  peiiod'  was  leslnelerl  lo  i.ilos  ol  ehange 
eoiisideieil  lo  he  leasonal'le  aiivl  suppoiled  hy  aelual 
hisloiiv  ,d  s h.mges 

Ihe  lesiilis  ol  this  .iiulvsis  .ne  viesigned  lo  piovide  .1 
bask  liamevvotk  loi  eavh  ol  ihe  lime  ['eiiods.  whieh 
esinn.iles  ihe  phvsk.il  s.ip.ihihly  ol  ihe  .igiielllliiial 
lesoiir-  es  niulei  Ihe  sl.iied  sondilioiis  loi  soinp.iiison  ■'! 


ihis  pioduelion  level  lo  the  legioiial  sliaie  ol  iialioiial 
prodiielion  ie\]imemenls.  .A  ehange  111  assiimplions  eaii 
piodiiee  a dilleienl  solulion.  as  ean  alleinalive  develop- 
ment plans.  The  solution  shoiihl  he  eonsideieil  only  .is  a 
planning  guide  II  su|iphes  a uiik|ue  solution  ol  luluie 
.igiieuliui.d  piodiklion  based  upon  the  speeitieaiions 01 
assumptions  ouihned  eai  liei . 

t his  suhilioii  IS  eonimgeiil  also  upon  the  piojeslnuis 
ol  land  ileplelion  and  leelinology  given  heieiii.  Only 
aeliv Ilk's  id'  leseaieli.  leelinology.  eoiiseiv.iiion  ire.it- 
menl.  and  land  managenieni  .ire  assumed  to  he  parts  oi 
the  piojeetioiis  of  ieelmologie.il  impiovemeiils  alleeting 
erop  and  pastiiie  yields  and  hvesioek  leeduig  elli- 
eieneies.  Iirigaied  land  was  held  eonst.ml  at  '.4  million 
aeres  in  all  proieeled  solutions.  Ihe  etleel  ol  any  luiiire 
piihlk  01  piivaie  developmeni  ol  iiiigation.  llood 
eonliol.  drainage,  and  gully  eonlrol  was  not  eotisideied 
lit  ihe  solulion.  Olliei  laetors  nol  meluded  as  pails  ol 
this  piojeelion  inehide  gra/mg  oT  eiop  al leimalh.  vv  inter 
gia/mg  oT  small  gi.ims.  and  double  eiopping. 

I’roieetioits  ol  eiop  vields  lor  I't.so,  dlUH).  anil 
weie  m ide  by  .Aeiieiilliiial  I xpertmenl  .Siaiion  Com- 
miliees  at  the  v.nious  kind  giant  iiinveisines.  Oveiall 


Conservation  Praeliees  Insure  Increased  f ields.  I'ertilily . 
And  Minimum  Loss  Of  Soil  And  Water 


a: 


Looulmatioii  was  acconiplislK’d  In  an  atl  Iiol-  aimmitlee 
of  tlic  Groal  Plains  Council. 

Tliosc  connniliees  studied  rcseaicli  now  underway. 
anal\/.ed  einciaiing  leelinolous . and  considered  the 
etiects  ot  allernathe  levels  of  leitili/er  use.  1 he  linal 
proiections  considered  the  enunieiated  lactors  as  w ell  as 
the  rate  of  application  of  nnpioved  production  tech- 
noloitv  and  intensified  production  practices  hy  larniers. 
and  assumed  the  crMitintied  application  and  improve- 
ment of  soil  and  water  conservation  practices. 

Representative  indices  ol  increase  sliown  in  table  dl 
illustrate  ihe  overall  magnitudes  of  prodiKlion  increase 
anticipated  with  these  improvements.  The  yield  projec- 
tions by  soil  resource  itroups  are  contained  in  detail  in 
■'I’rojectioii  of  Chop  h ields.  Land  Resource  Regions. 
I'tst),  dOOO.  dOdO.  Missouri  Rivei  Hasiti  Stales.”  Great 
Plains  .Vgriculuiral  Council  Puhlicalir'ii  Numher 
Nebraska  .\gricullural  I xperimenl  Slatum.  Pltw). 

Table  21  - INDEX  OF  PROJECTED  CROP  YIELDS' 
MISSOURI  BASIN 


Comn){>dily 
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2020 
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= KH1) 

Wheal 

i:x 

152 

170 

Rvf 

12X 

150 

101 

(\>rn.  tor  (iriiin 

l.''S 

) (>h 

190 

C\)rn.  tor  Silaiio 

140 

170 

ISO 

SorL’hmn.  drain 

114 

IKS 

Sonihum.  SiKaic 

147 

|7(l 

IS4 

Sv»n;luim.  1 orajic 

1411 

164 

IS2 

O.lls 

1 K. 

107 

19! 

ll.irlc\ 

\22 

141 

150 

Altai  fa  llav 

1 2h 

147 

I5X 

(tthcr  n.i\ 

1.11 

151 

102 

i 1.1  \ seed 

1.1(1 

1511 

170 

So\  Ivans 

i:: 

117 

I4S 

I)r^  Means 

mu 

(on 

12,1 

Su|iar  Meets 

1.11 

15S 

ISO 

I*oljloes 

1 Ih 

1J5 

111 

( rnpl.uul  Pasture 

1.14 

151 

loo 

IKkU.VII  IH  KOi’l  AM) 

Wheal 

114 

10  2 

1 .94 

U,irle\ 

140 

172 

lOh 

( orn.  lor  dram 

I4<; 

1S6 

21  S 

Corn,  tor  Silsn!e 

120 

IIS 

152 

Soniluim.  ( iram 

14(t 

17.S 

20K 

Somhum.  1 or.ii:e 

111 

154 

170 

VI  fa  Ha  II.IV 

121 

147 

lo7 

Oilier  llav 

1 1 1 

107 

|91 

So\  tv.nis 

120 

14(1 

157 

()r\  Means 

1110 

1 1 2 

1 IS 

potatoes 

120 

150 

UlS 

Su^.ir  Meets 

1 l.s 

120 

142 

Cropland  Pasture 

no 

|vr 

17(1 

Sati\e  Ma\ 

1 1 1 

122 

1 11 

Ra  nee 

127 

147 

102 

Pasture 

112 

15(1 

107 

' I tie  llliiui's  nnisiriu-  in*  pciici.u  111*.. ••• 

priM.-if'.'U  vifliK.  In  llio  l'*rm  llirv  .iri-  pi-ncr.ili/cU  On  Itu- 
i niirc  tviMii.  hasi'il  mi  ilu-  oirn-m  nmm.il  iroppinr  p.iiUTii. 
1 Iicv  .ifi'  iM.i ppn iprciU"  l'»r  itiilVM*.  nt  vii'ld'.  nn  p.irlKiil.ir 

Mill'.  Ml  spfitlu  .IfiMS 

SiiiiUf  Vil.ipii-il  from  ■'I’lmtu itoiis  "I  * roj'  V irKK.  1 .imi 
Ki-Miiiriii  Ki-inmis.  I ‘>Mi.  Jniin.  iml  InM.  MoM.im  Hio-i 
ll.isin  ‘-I  lU'i.  liriMt  I'liniv  \prl.  nll'ir.il  1 onm  it  I'lll'lii .it l"ti 
No  II.  \i-lir.isl  :i  \iTU  llllill.il  I \li.Tinii-lil  ■'i.iiioii.  I'i(,.| 


The  piojecled  cropping  patteiiis  and  [itodiiclioii 
levels  presented  in  this  section  weie  computed  bv  soil 
resoiiice  groups  within  land  lesouice  aieas  in  the  basin. 
The  results  of  ilie  land  lesoiirce  aiea  solutions  were 
augieeated  to  stibhasnis  h\  use  ol  area  lactors.  Projected 
production  is  summaii/ed  in  table  dd  and  the  irrigated 
and  iioii-irrigaied  land  use  with  its  associated  pioduclion 
is  iiiven  in  table  d.J.  (ireatei  detail  ot  subbasin  cropping 
patterns  b\  major  land  use  is  included  in  tables 
through  .ss  in  the  statistical  supplement  at  the  end  ot 
Ihe  chapiei . 

It  should  be  noted  that  the  pi'idiiction  shown  m table 
dd  lor  the  vears  pmt)  aiul  dlkUl  is  al  the  allocated 
reciiiirement  level,  aiirl  is  not  based  on  the  lull  iitili/atum 
of  all  land.  The  dilTerence  beiweeii  lequnemenis 
(demand I and  capabilities  is  expressed  as  "reserve  idle” 
as  shown  in  table  d.L  Total  prodnciion  m l‘L''(i  ;,nj 
dOOO  would  be  the  production  levels  shown  plus  the 
potential  piodiiction  Irom  the  7?  million  acres  oi 
reserve  idle  land  in  I'LSO  and  i>.7  million  such  acres  in 
dOOO.  In  dOdO.  ihe  pioduclion  levels  shown  represent 
the  total  producti.rn  without  any  lain!  in  "leserve  idle” 
and  Is  below  the  rec|uirement.s  level  given  m lablo  l”- 

The  Missouri  Basin  curiently  expoits  to  other  areas  ot 
Ihe  nation  about  .J()  percent  (.174  million  biishelsi  of  its 
feed  grain  prodnciion.  The  piojected  purductioii  loi  Ihe 
basin  implies  an  increase  m feed  grains  pu'duced  m 
excess  ot  prr'jected  livestock  Iced  ic\|uirements  in  the 
basin  as  shown  m table  d4.  1 xpv'its  are  estimated  to  be 
.1'S  peiceni  m (v5d  million  bushels  ot'  the  total  bv  P'.'sO. 
vviili  an  increase  to  .1‘>  peiceni  oi  1.040  million  bushels 
bv  dOdO.  The  level  ol  exports  in  dOdO.  however.  is  d5.' 
million  bushels  behwv  the  level  indicated  m the  national 
projections.  -Nchievement  ol  the  rec|uiied  level  ol  pro- 
duction 111  dOdO  would  inciease  exports  to  approxi- 
nialelv  4d  peiceni  ol  feed  grain  pioduclion.  or  I .d'Ll 
million  bushels. 

Since  such  a huge  poition  I'l  leed  giam  pioduclion  is 
expoited.  all  of  the  legional  livestock  lequnements  Heed 
gram  and  roughage)  s.in  easilv  be  met  m all  time  periods. 
Hence,  all  potential  soiiiccs  ol  addilional  output  can  be 
aiialv/ed  on  the  basis  of  cash  crop  value  wiilunil 
consideiation  ot  the  etleci  on  the  livestock  indusiiv 

Livestock  Production 

I’miesled  livestock  pioduclion  bv  subbasins  is  show n 
in  table  d.'.  Subbasin  protections  weie  nude  bv  po- 
jetting  hisioric.il  sliaies  and  iiends  lo  (om)  .,„j1  holdim: 
this  relationship  constant  ilnoiigh  dii'i)  Ihe  protections 
ol  c.itlle  and  calves  were  jdiiisled  to  msiiie  a .omplele 
harvest  ol  pasiuie  aiul  i.inge  I inihei  .uluisinienis  weie 
m.iile  lo  m.iivh  Ihe  lem.iinine  s.ilile  .iiul  salves  lesiuiie- 
nienis  to  giain  piodusing  ate.is  in  approxnnaielv  the 
same  lel.ilioiislnp  among  snbbasnis  ,is  slnwvn  bv  *,illle 
leedine  data  m lire  l''(>4  ( eiisiis  ol  Veils  ullnie 


Table  22  - PRIVATE  CROPLAND  AND  GRAZING  LAND  PRODUCTION 

MISSOURI  BASIN 


1 1 

Current  j 

l*rojecled  Productior 

,2 

Commodity 

L nit 

Normal’ 

1980  ^ 

2(M)0  ■ 

' 2020 

Corn 

Bu. 

H4,‘i.7N: 

( Hiousand  1 nits) 

i.ik:.«5^  I i.5b:.bs5  I 

1.87(1.005 

Oats 

Hu. 

>.l:4  7 

245.380 

175.778 

Bariev 

Hu. 

i:x.(ihi 

123.183 

124.098 

114.982 

Sorghum 

Bu. 

1X4.492 

.5:4.549 

501.50S 

720.234 

Whcjl 

Hu. 

430.S55 

637.093 

7.36.897 

811.824 

Rvc 

Hu. 

1.4.25X 

16.91  1 

::.58o 

29.864 

Soybeans 

Hu. 

86.270 

1 19.573 

I4b,f>9b 

175.866 

Potatoes 

C VVI. 

8.947 

6.770 

9.269 

12.748 

Sugar  Beets 

Ion 

5.750 

10,4:5 

i7.4:ti 

25,622 

I ruit.  Noneitrus 

Ion 

.^9 

54 

77 

111 

Vegetables 

c'tt  t. 

4.050 

5.780 

7.450 

10,954 

Maxseed 

Hu. 

13,457 

9,963 

12,901 

17.186 

Beans,  J)rv  Ldible 

Cwt. 

3.542 

4.304 

5,723 

7.778 

Mfalfa  May 
Fquivalents 

Ion 

21,628 

:4.080 

■’7  :'’o 

37,007 

Corn  Silage  Lquivalenls 

Ton 

:5.44X 

29.148 

.34.324 

4(1.059 

Cropland  Pasture 

1 .LI. 

4.414.608 

5.831.407 

6.687,041 

".04:, 709 

Wild  tlav 

Ton 

5.612 

6,748 

7.:o:  1 

7.725 

Pasture.  Range,  and 
Grazed  Woodland 

1 .1 . 

56.988.932 

71.788.456 

81.578.405 

87.152.102 

k.urrcnl  nornuil  values  reflect  current  prtjduclion  technology  and  pricc^.  from  winch  the  impacts  of  abnormalities  caused  bs 
weather  and  other  hazards  in  a single  year  were  weighted  b\  their  historical  occurrence.  I hese  \.iluesare  based  on  historical  data 
lor  the  years  1 n.l9  to  1 adjusted  b\  a process  wfiich  progressiselv  weighted  each  successive  \ear  m tlie  historical  series. 

^I.and  use  and  development  haseil  on  conditions  as  described  in  the  previous  section.  Production  in  inRo  and  2n0(i  is  at  the 
allocated  requirement  level  and  excludes  production  from  reserve  idle  land.  Production  for  2020  is  based  on  full  ulili/atnm  of 
the  land. 


Table  23  PRIVATE  AGRICULTURAL  ACREAGE  AND  PRODUCTION,  MISSOURI  BASIN 


Crop 

Prod'n 

Cnil 

Current  .Normal  | 

— 1 

J980 

20(H) 

1 

.Acres 

l*roduetion 

[Aeres  ^ 

1 Production  . 

1 Acres 

1 Production 

' Acres  ] Production 

( 1 ,000  1 nits) 

NOMKRU;.  ( ROI’l  \NI) 

1 ! 

' 

•Ml  Wheal 

Rii 

I4.K92 

434.155 

33.630 

! 638.634 

33.346 

736.864 

33,179  1 803.339 

R\e 

1 Hu. 

7:i 

13.358 

650 

1 1 6 .9  1 1 

, 691 

33.380 

839  39.864 

Curntirain 

Hu. 

1.C045 

682.676 

12.500 

1 965.553 

, 14.145 

1.297.320 

16,336  1 1.596.933 

Corn  Silage*  1 ijiuv . 

Ion 

2.903 

' 18.154 

3.655 

i 31.18(1 

1 2.385 

27,070 

2.786  36.673 

Sorghum  Cirain 

Hu. 

.T(>74 

151.140 

4.485 

354 ,3 1 3 

I 5.891 

400.935 

7.101  1 568.095 

OaI\ 

Hu. 

6.63  1 

318,646 

5.753 

363.347 

4.337 

345.380 

3,939  I 175.778 

liarle\ 

Hu. 

4,:7.l 

97.495  1 

3.204 

88.660  : 

3.396 

75,155 

3.3.37  79.165 

Altalta  Ha\  1 qin\.  ' 

' 1 on 

10,375 

16.525 

9.438 

18.361 

9.007 

20.600 

11.365  1 29.065 

I iaxH'cJ 

Hu. 

1,379 

13.457 

1,104 

9.963 

1,034 

13.901 

1.105  1 17.186 

So\  hcaiis  1 

Hu 

3.166 

85.666 

3.406 

1 17.335 

3,713 

145.631 

4.573  ' 175.4  13 

()r>  Hcans 

Csst. 

6 

34 

5 1 

17 

5 

15 

13  64 

Potatoes  1 

Cwl.  1 

lU 

684 

10 

686 

7 

657 

31  I..36' 

Sugar  Meets  1 

Ion  I 

0 

s 

0 

7 

s 

35 

333  I 4.641 

Cropland  Pasture  , 

1 .1 . 

3.646 

3.960.41  1 

3.639 

5.245.369 

3.618 

6.003.878 

3.465  1 6.373.830 

Others  Crops  llarv 

417 

418 

1 

414 

350  1 

Summer  l alloNs  ' 

1 

14,583 

— 

15. ,346 

14.905 

14,489 

Idle  Cropland 

; 4.K30 

4.805 

4.742 

4,619 

Keser\e  Idle 

8,343 

7.158 

6.653 

■ ■ - i 

1 0 1 

lOIAI 

96,893 

96.196 

95.09  1 

j 93.639 

IRRK.MI  1)(  ROI’l  AND 

All  Wheat 

Hu. 

; 2(14 

1 6.70(1 

164 

i 8.469  : 

159 

I0.0(»3  1 

120  ; 9.485 

Corn  Clram 

Hu. 

' 1 ,9  1 8 

163. 106 

1.703 

317.300 

1 .6  1 3 

265.36  3 

! 1.424  279,071 

Corn  Silaue  ( quiv. 

! on 

.505 

7.394 

483 

7.968  1 

383 

7.354 

403  : 9.386 

Sorghum  Clram 

Hu. 

1 385 

.53.853 

569 

70,386 

638 

100.583  ! 

797  i 153.139 

Marle\ 

Mu. 

; 690 

30.566 

538 

.’'4,518 

599 

48.943  , 

378  1 -35.817 

Alfalfa  Hay  1 quiv. 

I (>n 

1,937 

5.103 

1.739 

5.819 

1 ,693 

6.620 

1.701  ' 7.94  3 

So\  Means  1 

Hu. 

1 20 

604 

65 

2.248 

•>  ^ ' 

1.075 

1 10  1 454 

l)r\  Ueanv 

1 Cut. 

313 

3,518 

220 

4.387 

383 

5.70K 

365  7.714 

Potatoes  , 

' Cut.  , 

' 45 

8.36.3 

34 

6,084 

34 

8.613 

37  1 1 1.381 

Sugar  Meets  | 

Ion 

375 

5.748 

586 

10.918 

886 

17,885 

97  3 i 30,98  1 

C ropland  Pasture 

1 .L. 

156 

4,54.197 

155 

586.0.38 

152 

684.163 

143  1 768,889 

Other  Crops  Harv . 

39 

38 

34 

24  ' 

Idle  Cropland 

204 

304 

3lM 

19(1  1 

Keser\e  Idle 

205  I 

360 

-19 

0 1 

miAi. 

i 

0.896  1 

6.837 

1 6.7,36 

6,553  1 

t ROI’LAM)  U)l  AL 

103.789 

103.033 

101.837 

100.183  1 

Wild  (Native)  Mav 

Ton 

6.548 

5.612 

6.533 

6.748 

, 6.507 

7.202 

6.489  1 7.735 

Pasture  \ Range 

1 .1 . 

146,1  16 

5.5.386.609 

145.688 

69.978.733 

145. 1’9 

1 79.699.262 

144.155  85. 193. no 

(iRA/INU  KM  M. 

153,664 

152.220 

j 1 5 1 ,686 

150.S44  i 

1 OKI  SI  lOI  Al 

1 .1. 

13,6.54 

1.602.323 

' 13.493 

1 .809.723 

13,350 

I,S'9.I4.3 

13.102  1 1.959.91); 

Other  \g.  1 and 

3,56  1 

3.530 

3.4-9 

3. .17  1 

KM  Al  m;.  I AND 

373.668 

373.376 

270.342 

3('7.499 

Table  24  LIVESTOCK  FEED  REQUIREMENTS  AND  FEED  GRAIN  PRODUCTION 

MISSOURI  BASIN 


Commodity  (iroup 

( urrent 
Normal 

1980 

3000 

■ 

2020 

(Million  1 eed  Inits)’ 

Konchaee  ( onsuined “ 

101.919 

131.4 10 

1 39.S35 

1 ^ S.268 

1 eed  Cirain  Requirements 

( atlle  \ ( jRcs 

23.258 

32.264 

42.800 

42.232 

Pork 

16.695 

19.684 

34,3.18 

29.2S9 

'sheep  iV.  1 ainhs 

1.391 

1.136 

1.779 

2.250 

Milk 

3.459 

3.550 

4,'?50 

6,355 

C hickens.  1 ggs  \ lurke>s 

3.391 

3.001 

1 ,9  1(1 

4.87  s 

i «iial  i ceil  (tram  ( onsumpOon 

48.094 

77.607 

95.0(  M 

1 eed  ( ifam  ProdiK  Ootr' 

6'I.OK. 

96. s "4 

1 2('->42 

113,370 

1 eed  ( irain  1 sport  to  ( )ther  \reas 

20.9  23 

36.549 

48.935 

5 8.266 

* \ U'ol  tlhif  is  llu'  l0i*J  ii(  'MU'  pnuiul  nf  com  of  Us  I'qim.iloiK 

‘ Ifu  tiitli's  roll ^h. 1^0  I oinpoMchf  of  r.iM<  mi  for  l jttU*  .in if  s .il\  I's.  sfu-cf'  .iiuf  l.imf's.  por  f . iiul  miU  proiftu  tion  nupiiri'mi'nls  i \ pii  sscvl 
.rs  cross  rc‘i)uiri‘nit‘iifs. 

■ f VVif  CfHM  f'r'ullli'llon  1 (MIMS  t i'll  t VMlll  pro  JCCl  I'll  pti  uiiu  in  Ml  1 .ip.llMllt  v SMlhoiil  spOl  it  li'il  .U  tis  I Ill's  tiuf  VMifloni  ti'SCfS  1*  liflo  I Ituf 
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Table  25  - CURRENT  NORMAL  AND  PROJECTED  LIVESTOCK  AND  LIVESTOCK  PRODUCTS, 

BY  SUBBASINS 


Subbasin 

Current 

Normal 

1980 

2000 

1 2020 

(Million  Poundsl 

t \ I 11  1 \NI)(  \l  VI  S 

rppcT  Missouri 

4 HO 

043 

975 

1.470 

Yellowstone 

4t)5 

579 

814 

1.142 

Western  Dakota 

770 

1.100 

1.544 

, 2.169 

1 astern  Dakota 

1 .054 

1.506 

2.114 

! 2.9b  K 

Plalte-Niobrara 

1 ,04h 

2.780 

3.900 

5.480 

\JidtHe  Missouri 

I.57X 

j 1,969  1 

2,763 

4.882 

Kansas 

1 .054 

1 .506 

2.114 

2.968 

1 ovver  MissiHiri  ' 

1,01 .4 

1,448 

2.04 1 

2.854 

Missouri  Basin 

S.I07 

11.584 

16,252 

22.844 

IKKiS  AMM’IC.S 

rppei  Missouri  ! 

45  1 

4S  i 

67 

Yellowstone 

23 

24 

4(1 

56 

Western  Dakota 

74 

1 1 7 

162 

224 

1 astern  Dakota 

0.4  5 

K74 

1.214 

1.684 

Plaits‘-Niobrara  j 

624 

7X5 

1 .0H4 

1 .504 

MuUlle  Misstuiri 

1 . / S .2 

2.255  1 

4.1 15 

4.421 

Kans^is 

477 

44H 

688 

1 45  3 

l.t)wer  Missouri  | 

1 ,(»4(. 

1.260 

1,749 

2.4  1 2 

Missouri  Basin  i 

4.h7K 

5.858 

8.089 

11.222 

sill  LP  AND!  AMliS 

I'pper  Missouri  i 

4H 

5 1 

71 

99 

Yellow  stiMie 

74 

76 

10b 

149 

Western  Dakota 

6H 

71 

99 

149 

I'astern  Dakota 

HO 

81 

114 

159 

Platte-Niobrara 

1 04 

114. 

161 

225 

-NJissoun 

45 

47 

bb  1 

92 

Kansas 

18 

20 

2H 

40 

Lower  Missouri  I 

42  ! 

46 

b4 

89 

Missouri  Basin 

478 

50b 

708  1 

442 

Tl'RKIYS 

i 

1 

I'pper  Missouri 

1 1 

1 

1 

n 

Yellowstone 

1 

1 

1 

2 

Western  Dakota 

2 

s 

3 

4 

I'astern  Dakota 

20 

28 

38 

53 

Plalte-Niobrara 

26 

46 

50 

69 

Middle  Missouri 

28 

49 

54 

74 

Kansas 

4 

14 

1 8 

25 

1 ower  Missouri 

PH 

45 

141  : 

1 HO 

Missouri  Basin 

155 

21  5 

24b 

404 

Mil  K 

I'pper  Missouri 

255 

258 

353  ' 

487 

Yellowstone  j 

128 

129 

177  1 

244 

Western  Dakota  i 

167 

|69 

241 

419 

I^astern  Dakota  1 

1.175 

1 189 

1 .6  29  1 

2.24  8 

Platte-Niobrara 

1,5  27 

1 .546 

2.117 

S p s s 

Nfiddle  Vfiss<»uri 

1.791 

1.824 

2.497 

3.44  b 

Kan  siis 

1.077 

1 ,040 

1,494 

2.061 

1 ower  Missouri 

3.bM) 

4.706 

5.07b 

7.00b 

Missouri  Basin 

9.780 

4.41(i  1 

14.574 

18.744 

niK  Kl  \.s 

I’pper  Miss»>un 

s 

s 

2 

3 

Yellmv  stone 

2 

2 

3 

VNestern  Dakota 

2 

s 

2 

’ 3 

1 astern  Dakota 

21 

1 8 

25 

35 

Platte-Niobrara 

19 

1’  1 

23 

41 

Middle  Missouri 

41 

i 

44 

b" 

Kansas 

20 

I s 1 

25 

35 

1 ower  Missouri 

101 

HH 

122 

111  9 

Missouri  Basin 

20H 

182 

250 

34  b 

Table  25  (Continued) 


1 

( urronl  | 

" ^ ‘ I 

Suhhasin 

Norma!  | 

14X11  1 

2(K1(! 

(Millutn  1 ^si 

1 (Xis  SOI  1) 

1 p|H‘r  Missouri 

f.4 

55 

jOf. 

'i  cllow  sti»no 

5^' 

49  I 

s 

‘<4 

Uoslcrn  DakoUi 

127 

111  ' 

15: 

:i  1 

1 aslcrn  Dakota 

l.s.s.i 

1414  ! 

1 .44  .S 

: "1 

IMatlc-Niohrara 

5(t5 

1 9H4  1 

1 

1 '■ 

Midtilo  Missouri 

2,b«.5 

1.S44  ! 

:n4: 

' ' '4 

kinsas 

dsK 

K50 

1 144 

1 -M 

1 ower  Missouri 

1.024 

S(>1 

1.1  M. 

i<’44 

\lissoun  Basin 

TJK'U 

(kI4S 

S,4'l 

1 1 '4< 

Tlic  pi njeeljniis  ol  t’ccd  .iiul  Ino^toek  ^lln\\  that  the 
denuiKK  l<ii  eallle  and  eakos  l^^■u.■a^c  lavtei  than 
innieelod  pindiKtinii  liniii  a uniisiaiil  aeicaec  ol  pasUiic 
and  laneo.  Ilisloiieal  lioiids  in  ealllc  Icodhii;  aie  con- 
sisicnl  uilli  llll^  proioelcd  bend.  Hence,  a conslanl 
acieaee  -'i  pasture  and  ninye  wdl  Mipplv  a deslininy 
portion  o'  total  leed  loi  cattle  and  calves  in  the  basin 
aboiil  as  si,  ,vn  by  pu'iecled  ration  compositions  in 
table  lb.  Peed  grams  as  a sonice  ol  total  cattle  leed  are 
projected  to  increase  horn  a enrieni  20  percent  to  .'I 
percent  by  2020.  propoi lionale  increase  in  cattle  m 
teedlots  Is  e.xpectevl. 

Comparison  of  Production  Requirements  to 
Production  Capability  With  Specified 
Activities 

The  liasin's  aynculniral  prodiiclion  leqniiemenls  and 
protected  eapabilitv  ol  the  agricultural  lesomces  with 
specil'icd  activities  ol' research,  lechnologv.  management 
land  trealmenl  conservation,  ainl  technical  assistance 
continuing  .n  I't.so.  2000.  and  2020  aie  compaied  in 
table  2b  in  tenii'  "I  bushels  of  coin  erimvalent  H.ised  on 
the  assmiiptioiis  used,  an  inile\  ol  0111)1111  vv as  computed 
by  using  cm  rent  1101  mal  pines  as  a common  denonn- 
naloi.  The  produclion  index  ol  eapabilitv  vv  illi  s|iecilled 
activities  included  vva.  computed  iToiii  the  solution 
pievioiislv  ilcscnbed.  It  is  based  on  piojecled  )iiodnclion 
III  table  22  plus  the  captibilitv  ol  leseive  idle  laiul  shown 
in  table  2.v  I Ins  pio|ected  level  ol  .igi iculluial  eapabilitv 
was  Unlliei  lediiced  bv  a contmgenev  ol  .s  iieiceni  m 
lecogml loll  ol  the  seiions  elieci  ol  vaiiaiioiis  in  lood 
piodiiclion  below  ilie  level  iei|uned. 

Table  26  PROJECTED  AGRICULTURAL 


PRODUCTION,  MISSOURI  BASIN 


l*T')UiK  tion  1 caturi' 

( urroni  1 

1 l'»X0 

i 201)0 

[2020 

Konional  Slut  .*  ol 

( Million  liu . Corn  1 qim. ) 

National  l<L-i,u,rcnK'nls 
Ki*>car«  ll.  lc».hr‘.‘'loi!\ . M anaeo- 
Miont.  1 and  1 rcatnumt 
( onsci vation.  and  1 Cv hnu.d 

.C57:  1 

4.775 

^.S5^ 

7..' 

\xsistaiuc 

l.'fH 

I.M2 

Table  27  shows  ihat  ihe  jMoiesied  sapabihiv  w"' 
onlv  spesilied  aslivities  imhided  and  with  the  ' t'ei.eiii 
contingenev . will  closelv  niaUii  reqiinemenls  11.  ''i  n 
and  2000.  Aliei  2000.  >.iop  piodin  lion  vv  lald  need  n 
be  expanded  bv  appioxniialelv  ' li'  lo  [vucnl  l"  :neel 
2020  iei|Uiienieiits  coiisisicnt  with  nalion.il  obnxtivi 

Table  27  INDEX  OF  CROPLAND  OUTPUT  LEVELS 
UNDER  ASSUMED  CONDITIONS 
MISSOURI  BASIN 


' 

Voar 

Caicgffrv 

( N 

, I9S0 

j :tHHi 

:o2o 

hoioi  lcd  ProdiK  thin 
Roijuircmonts 

]tMI 

( (ndc\ ) 

1 1 '4  I i f>4 

:n" 

Projec  ted  I’rodiK  non 
(.  apahfltt>  Ujf)» 
SpcaliL’d  \«.Ii\itics 

1117 

1 

14: 

1 

1 ’2 

I Of. 

Ratio  ( apabilit>  to 
RalUlr^.•mt•n!^ 

t (17 

I (1^  1 

1 Ml'  j 

[ n os 

.Agncultme  In  ihe  Missonii  Basin  is  a domin.mt 
economic  acoviiv.  as  well  as  an  impoiiaiii  souice  ot 
lelated  eniplov ment  m the  mi|iiiIv.  seivice.  and  pio- 
cessing  seclois,  Ihe  economic  stimluie  as  pievioiisK 
described  contains  certain  consistent  lelatioiiships 
between  agiiciihmal  production,  emplov ment . and  total 
basin  activ  itv  . 

The  projected  level  ol  eni)iloymeiil.  |io|nilation.  and 
income  m agiicnltme  and  the  inoiested  piodiKlion 
leiiuirenienis  aie  component  paiK  ot  the  economic 
luoiectioiis  III  the  I cononiic  \n.ilvsis  and  I’loiections 
Appendix.  In  oihei  vvoids.  the  impact  ol  agiicnitinal 
piodiiction  .0  ihe  pioiecied  lequnenient  level  on  the 
siipplv . seivice.  and  iiade  seclois  is  included  in  the 
economic  base  pioieciioiis  ol  the  loial  eioiiomv  ll  the 
aeiiciillmal  econoniv  should  pioihiceal  leveKolhei  than 
the  leqnnemeni  level  ol  piodmlioii.  ihis  acliviiv  would 
likelv  iiiodiice  levels  ot  agiicullnial  emiilovnienl  ilillei 
eiil  lhaii  those  m the  economic  luoieclioiis  Ihis  would 
piodiice  a coiiespoiidine  ad|iisimenl  in  ihe  lelated  bade 

Sl'slOIS, 

Ihe  nexi  section  will  iiaiislale  pioiecled  I'lodiiclion 
iiiidei  ihese  Ivvo  sondilioiis  ipioiecleil  lequiiemenls  .md 


a" 


pioH-Vlcd  f.ipjl'ililics)  into  a set  ol  fiataiiielei s uliieh 
will  lorm  ail  eeonoiiuc  liainework  eoiisisieiil  with  these 
two  levels  of  lUilput  To  laeililate  pieseiilalioii.  eeo- 
iiomie  iiKliealors  for  the  auneiiluiial  seeloi  are  presented 
in  the  tollowine  seetions  lor  the  two  eonditions  ol 
onipnl  previouslv  deserihed.  These  levels  will  he  releiied 
to  as  ■■Conditions  A and  oi  IT'  in  the  remannni:  analv  sis 
and  are  defined  as  follows. 

Condition  .A  I’rojeeted  rei]inrenients  eonsisleni  with 
the  national  objeetive  as  eiven  in  deiail  in  table  27. 

Condition  B I’rojeeied  piodiielion  eapabihlv  with 
only  speeified  aelivitios  ol  reseaieh.  leehnolouv. 
eonservalion  treatment,  and  land  inanauenieni  as- 
sumed to  eoniniiie.  as  diseiissed  previoiislv  Ihis 
level  is  eonsisleni  with  the  projeeted  output  siiin- 
niari/ed  in  table  23  phis  the  eapabihlv  ol  the  le- 
serveidle  land,  rediieed  by  a peieent  eonlinitenev . 
and  subjeel  to  othei  assumptions  and  hnmalions 
of  the  basie  analvtieal  solution  previously  des- 
eribed.  1 ivestoek  prodiietion  at  the  revpiiieinenl 
level  (Condition  .-\)  is  assumed  eonsiani  lor  all 
out  pul  levels  and  eonditions. 

Projected  Employment  Levels 

I he  employment  projeelions  in  the  I eonomu 
Analysis  and  rroieelions  AjipendiN  are  eonsistent  with 
the  piojeeled  atti leullural  requirements  iCondilivin  A). 
Total  aarieiillural  employment  in  the  Missouri  River 
Basin  was  alloealed  to  siihbasins  on  the  basis  o( 
historieal  prodiielion  shaies  applied  to  piojeeled  basin 
totals  prioi  to  the  analysis  ol  the  piojeeled  lesouree 
eapahihlies  and  lelalive  el fieieiwies  aiiioni:  the  subbasins 
This  analysis  has  shown  that  projeeted  aerkultuial 
eapabihlv  with  speeilied  aelivilies  eonliiuiine  will  dillei 
from  projeeted  reqmreiiients  Turlher.  the  analysis  pro- 
vides a means  to  improve  the  alloealion  ol  aeiieullural 
prodiietion  and  enipiovinent  to  subbasnis.  The  piojee- 


iioiis  .11  employ  mem  by  siihhasm  shown  m table  2^ 
undei  ( v'lidilion  B aie  eonsistent  with  the  pio)i\led 
piodiielion  Lapabihlies  with  only  speeilied  a..livities 
eominiiini!. 

Rural  Farm  Population 

ll  a eonsiani  relationship  is  assumed  between  the 
piojeeled  level  ol  amieiiltural  enipUiy  mem  and  projeeted 
rural  population,  then  the  lural  population  would 
subslailtially  equal  that  oiianially  piojeeled  loi  I'lMI 
and  2(1(10.  Ilovvevei.  with  only  sfieeilied  asliulies  eon- 
inuimii  the  iiiral  ptipulalion  estimate  is  ledueed  below 
the  base  piojeetion  by  appro.Miiiaiely  Ml.UtlU  people  in 
2020  (see  table  2‘M. 

Gross  Farm  Income 

(iross  larni  ineome  in  the  Missouri  Basin  is  pioje..ted 
lo  ineiease  nearly  tliiee  times  by  2020.  oi  sliehtly 
iireatei  than  the  Nation.  Ilovvevei.  iiioss  laini  ineome 
under  Condition  B would  be  lediieed  below  the  pro- 
le., ted  level  by  o5.'  million  dollars  in  2020  laekiim 
lesoiiiee  developiiiem  to  expand  pioduetion  lo  the 
requiiemem  level,  as  illiisiiateil  in  table  .hi. 

The  results  of  this  physieal  eonipaiiMm  v'l  pioiesied 
leqiiiiements  and  projeeted  eapabihlv  iiidieaie  the  need 
for  developnient  of  the  basin's  lesomees  lo  meet  the 
regional  alloeation  of  iiati.'iial  demand.  1 he  lesiills. 
Ilovvevei.  are  eoiilineeiii  upon  the  spesifie  assiinipiions 
previ.nisly  listed  and  a unique  level  ol  ineieased  output 
III  ihe  aeiieultiiial  seet.n  in  fmuie  lime  peiiods.  The 
analvsis  piovides  an  evaluation  base  loi  eoiisideiali.m  ol 
the  elfeet  of  fiituie  develoi'inem  ol  aeiieultuial  re- 
sourees.  by  both  |nibhe  and  piivale  means.  Sueh  thinus 
as  private  nimatioii  developnient.  land  diainaee.  and 
eonverskiii  ol  nia|oi  latui  u.ses  (eropland.  pasluie  and 
rantie.and  loresilwill  eomnuie  in  ihe  piivate  seelor  even 


Table  28  CURRENT  AND  PROJECTED  AGRICULTURAL  EMPLOYMENT  UNDER 
TWO  ASSUMED  PRODUCTION  CONDITIONS,  BY  SUBBASINS 


Suhhasin 

I pper  M isMUjri 
NcIlovvNtono 
VVcsU'rn  Dakota 
f jvtcrn  Dakota 
Platte  \iohrara 
Muidk’  MisNoun 
Kansas 

1 Missoufj 

Missouri  Ikisin 


> ear  anti  Comlition 


1 nw) 

I4H0 

300(1 

2020 

It 

\ 

» 

\‘ 

It 

( f housaiul  1 inploNoest 

2.V.1 

1 .1.1 

1 ts 

1 l.H 

1 1 : 

s 

X r. 

17.‘» 

1 1 4 

1 1 •) 

o.n 

1 

7.fv 

' 1 

.0.1 

IX  X 

I'l  3 

14  4 

1 V" 

i:  1 

1 1 X 

XII.4 

s.t.x 

Sh  1 

4.vtt 

45  S 

54  (v 

.54  II 

4.V4 

St.  1 

SS  .) 

47  n 

47.7 

45 

43  1 

43,4 

('3.3 

(>4  4 

5:-f' 

4(5  (5 

44  - 

74.1 

53.4 

54.1 

4 ' : 

44 : 

4:  i 

tx  5 

4X.I 

t'X  3 

75.1 

5 1 V 

55  ' 

4(5  4 

44  4 

.SI  2.3 

111.  11 

.553.7 

:44  n 

351'  5 

4S 
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Table  29  HISTORICAL  AND  PROJECTED  RURAL  FARM  POPULATION  UNDER 
TWO  ASSUMED  PRODUCTION  CONDITIONS,  BY  SUBBASINS 


Subbasin 


Year  and  ( ondition 


I96u  ' 

19  SO 

" T 

20(H) 

T ■ 

! 

2020 

,.y 

H 

I 

A 

r 

0 

I 

i » 

1 

1 

(Thousand  People) 

I’pjK'r  Missouri  j 

5b  4 

3()-b  1 

30-4 

25  7 

2b  (1  1 

19  9 1 

ih  3 

Yellowstone 

4s. 2 

.^2.S 

.Lt.l 

25. S 

2().l 

2 1 

IS  s 

Western  Dakota  i 

S6.7 

4(vl 

I 4b  b 

3b  b 

.17.11  ' 

24  4 

2b  4 

l asiern  Dakota 

222.1 

140.2 

141.5 

lll.S 

11.0 

102  0 

4 3 3 

Platte-Niobrara 

241.4 

14.V2 

144  7 

1 19  9 

I21..t 

1 14  (. 

4h  5 

Middle  Missouri 

2S(l.l 

IS6.6 

1SS.5 

I55.S 

157  0 

1 3x,5 

1 2.1  0 

Kansas 

' 204.4 

1 OS.5 

i.w.y 

1 14.(1 

115  3 

1 10  b 

42  s 

l ower  Missouri 

1 

2.i4.9 

2.17. -t 

I7S.5 

D<(»  b 

ibo  n 

14)4 

Missouri  IV.isin 

1 1.471.9 

952.9 

902.5 

1 7(>S  1 

770  0 

I (Wb  b 

^ (H  V 9 

*Subhasm  pc»pulaU*»n  jt  iIk*  allocated  production  rCkiuircmcMit  level  as  pr»»)ecteJ  in  llie  I ».on‘)mn.  \nal\sis  and  I’rojcc  ti*  ms 
A p pendix . 

Table  30  - HISTORICAL  AND  PROJECTED  GROSS  FARM  INCOME  UNDER  TWO  ASSUMED 
PRODUCTION  CONDITIONS,  BY  SUBBASINS 


Year  and  Condilnin 


I960 

I9S0 

2(M)0 

2020 

Subbasin 

■ 

A 

B 

..  J 

[_  . 

V' 

B 

1 pper  Missouri 

.214 

411 

(Milfk 

423 

n Dollars) 

541 

553 

bb4 

(.4s 

Yellowstone 

172 

25H 

270 

357 

3b  2 

494 

451 

Western  Dakota 

279 

427 

4 35 

573 

b05 

744 

74' 

1 astern  Dakota 

655 

1.152 

1.144 

1 .50.1 

1 .V9h 

1.922 

2 »5  7 

Platle-Niobrara 

1.057 

1.522 

1.56.1 

2.034 

2.0b  3 

.1 .1 161 1 

2.7hl 

Middle  Missouri 

1.196 

1.691 

t,7(i0 

2.304 

2.330 

.1..17., 

2.444 

Kansas 

790 

I..277 

1.420 

1 .S2S 

l.Sb' 

2.1S3 

2 240 

Lower  Nlissouri 

S.16 

1.216 

I.-12S 

1.676 

l.^'b 

2.23S 

2.2:6 

Missouri  basin 

5.300 

S.054 

H.39S 

10. Sib 

1 1.152 

14  '41 

14  uiss 

Lsubbasin  ^ross  lann  income  at  the  allocated  producticm  reqinreineni  level  as  projected  m the  I Lononuc  Vnalvsis  and  I'l.'iections 
Appendix. 


liuHigli  they  are  mil  evaliialed  m iliis  basie  aiial>M>,  Siieii 
sliorleoiimip>  tlo  mil  Invaliilatc  the  analysis  as  an 
aiialy  lieal  base,  however,  but  tnerely  alTiiiit  the  need  lor 
eontininng  and  eareliil  reassessment  a.  new  inlorntalion 
becomes  available. 


CURRENT  AND  FUTURE  PROBLEMS 

I’loblems  peitaimng  to  water  and  related  land  re- 
somee  development  may  be  delmed  as  those  physwal 
and  environmental  ha/aids  and  eonsti.nnis  that  pievent 
the  eeononiie  ntili/.ition  and  pieservaiion  ol  the  h.isin's 
natnial  resoniees  at  .m  opiminm  level  Ihese  pioblenis 
have  siennned  largely  Irom  piessnie  on  the  resources  to 
piovide  shoit-nin  income  will  oui  lull  lecognition  ol  the 
necessiiv  loi  long  iange  maintenance  ol  the  i.ipabiliiy  ol 
the  resonicc's  and  envnonmeni 

I ailv  seltleineni  ol  the  basin  was  .icconipltshed  by 
Ini  li.ideis  and  irappeis  who  iilili/ed  the  piodncis  ol  the 
land  III  Its  n.ilnial  stale  ,ind  sei l lei s w ho  loiiiid  the  .11  ea  .1 
pl.ne  to  cioss  I he  earliest  agiivullni.il  endeavoi  was  the 
selilettieni  by  ...iillemen.  Vgikidniial  settlement  l.ilieied 


at  the  PMli  Meiidi.in  mini  the  lloniesie.id  and  the 
lailioads  opened  the  vast  midscvtion  ot  the  basin  tin 
settlement. 

The  settlers  ol  ibis  b.isni  bionglii  two  ..eniniies  ol 
cvperience  in  selllemeni  technic|nes  that  vveic  .id.ipied 
to  the  humid  legions  ol  the  east  They  did  mu.  at  lirsi. 
recogni/e  the  nnpeiceptible  change  in  the  pby  sical 
environment.  I’loniotion  to  dispose  ol  ptiblic  domain, 
lailroad  land,  and  stale  ediicalional  lands,  lecimologies 
such  as  the  windmill,  steel  plow,  and  barbed  wne. 
nnusnallv  wet  years  fiom  the  mid  |.s7H‘s  10  issix,  plus 
the  ever-present  opliniisin  ol  the  limes  created  humid- 
aiea  msiitnlioiis  and  raiming  piactices  in  the  basin 

Dining  this  period,  the  soil  and  waiei  lesonues 
seemed  iinliniiled  I and.  pailMilarly . w.is  ne.iily  .1  'Tree 
good"  to  be  used  to  meet  the  economis  piessnie  ol 
shoit-teini  deniamls  created  by  the  nesessilv  10  esi.ibhsli 
a viable  society  in  the  plains  Uildlile.  also,  gave  w.iv  10 
larmeis  and  laitcheis  who  could  inciease  then  income  by 
the  siilluie  I'l  domestic  s.itlle  anil  tainting 

Bv  the  tiiiii  ot  the  senluiy.  tire  end  ol  ihe 
"unlimited''  lesouue  w.is  in  sight,  and  cvpaiided  output 


4“ 


could  he  aclucvcd  oidy  llinuii:li  iiitciuilied  use.  Iiuei- 
uiitteiillv  tavoruhle  weather  and  uear-disastious  drought 
eontnuied  to  eneouraue  development  hevond  the  lotig- 
tenti  eapabilities  ot  the  lesourees  aitd  to  create  economic 
piessnre  on  then  use.  Maiiv  times,  short-ternt  tiecessities 
were  met,  with  lull  recognition  that  tnture  generations 
could  ttot  receive  their  lull  resource  heritage.  Too  little 
concern  was  shown  lor  the  long-range  depiecialion  ot 
naluial  beauty,  wildlite.  land  and  water  quality,  and 
olhei  naluial  values.  .\n  awareness  of  these  dangeis 
started  with  (iilTord  I’inchot's  eltorls  in  the  establish- 
ment ot  loresi  and  park  reserves  and  the  Reclamation 
\<.I  ol  I‘t0d  which  recogni/ed  the  raltie  ot  watei.  It 
remained  loi  the  drought  and  "dust  bowl"  ol  the 
l‘t.h)\.  however,  to  bring  widespiead  public  attention  to 
the  plight  ol'  the  land  resouices  in  the  area. 

R\  this  lime,  the  problems  ot  the  basin  weie  cleailv 
distinguishable,  and  many  ot' them  lemaiii  todav  land- 
owners  have  become  coiiLerned  about  highls  damaging 
practices  in  the  use  id  land  and  water,  thus  adopting  an 
etTiciency  concept  to  maintain  and  mcie.ise  the  produc- 
tion ol  the  land,  hloodwater  ilaniage  allevuilion  and 
drainage  ol  agriciilliiial  lands  with  excess  water  have 
been  accomplished  exleiisiveK  . The  \ahie  ol  walei  as  a 
supplement  to  natural  ramlall  has  been  lecogni/ed  and 
7.4  million  acres  ol'  land  aie  cnrrentls  iriigaled.  Rapid 
strides  111  "dry  I'anmng  methods."  adapted  crops,  and 
environmentalK  oriented  managenieni  practices  have 
contributed  greatly  toward  a "regener.ition  ' ol  the 
basin. 

Progress  has  not  been  easy.  Restoiatnm  ot  land 
damages  has  been  slow.  Invesinienis  in  long-range 
preseivalion  must  compete  lor  limited  c.ipital.  thus 
making  dilTicull  individual  choices  between  limctional 
alternatives  and  between  shorl-run  versus  iong-iun 
income.  Other  problems  oh  non-use.  or  less  than  lull  use. 
.ire  ol'leii  a result  ol  capil.il  scaicitv.  \gani  the  problem 
may  be  ol  .1  si/e  beyond  the  solution  ol  an  individual. 
.Such  problems  were  necessarily  deterred  imlil  mech- 
anisms ol  collective  inves'menis  were  devised,  .md  the 
necessary  capital  was  avaikble Other  potentials  wait  tor 
the  cm  rent  pricing  system  to  lind  .1  means  to  measure 
and  weigh  intrinsic  values  ol  social  benelils  and  relate 
the  cost  of  creating  and  preserving  srrch  values  to  the 
beneliciaiy. 

In  addition  to  the  soil,  water,  and  physical  pioblenis 
Ibnl  not  separate  Irom  themlaie  the  social  and  enviion- 
iiiental  dilTiciillies  created  by  the  low -density  popula- 
tions. unstable  prodiiclion  and  incomes,  .md  high-cost 
space  problemy  in  the  ma|oiiiy  ol  the  Missonii  Hasiii 
which  depends  upon  agricniluie  loi  its  principal  suppoii. 
The  purpose  ot  this  section  is  to  sunmi.iii/e  some  ot  the 
social  .md  enviroiiinenl.il  i|iiesiions  ol  the  b.ism  .ind  the 
phvsical  pioblems  .ind  polenli.ils  which  iiiiileihe  them 
and  lepresenl  .1  means  ot  p.irlial  niipiovenieni . 


Social  and  Environmental  Problems 

The  Missouri  Basin  is.  by  Bureau  ol  the  ( eii'us 
criteria,  urban  in  nature  with  ■'>'  ivicenl  ot  the 
population  cuiieiilly  lesiding  111  urban  areas  It  is 
impoiiant  to  note,  however,  llial  o5  percent  ol  these 
urban  people  live  m only  I I cities.  As  ,1  consequence, 
the  basin  geneially  has  a very  low  deiisiiy  ol  population. 

Technology  has  mcieased  the  latio  ol  land-Io-laboi 
lequned  to  maintam  adequate  l.imily  incomes.  This  low 
densitv  ol  agiiciiltur.il  and  agiiculluially  related  popula- 
tion III  the  basin  is  thus  well  adapted  to  ntamiam  an 
elTicienl  agiiculinral  siniclute  tor  the  optimum  utili/a- 
tion  ot  the  resources.  In  contrast,  the  low  density  ol 
population  means  that  social  services  aie  either  in- 
adequate 01  very  costly  per  capita  to  institute  01 
maintain.  Hence,  the  spaciousness,  sometimes  valued  so 
highly,  and  the  agiicnlliiial  adjiistments  necessary  to 
elt'lciently  adapt  to  the  climate  and  physical  resources, 
have  a high  social  and  economic  puce.  Many  oiliei 
regions  have  muted  the  et'tects  of  agricultuial  adirisi- 
menls  by  developing  alternative  industrial  employment, 
and  this  has  lesulled  in  the  mainienaiice  ol'  population 
densitv.  The  rate  ol  indiistnah/ation  in  the  Missouri 
Basin,  however,  has  laded  to  keep  pace,  and  oul- 
niigi.ition  tioin  rural  areas  and  the  basin  has  resulted, 
('onsequenlly . government,  schools,  trades,  social 
services,  and  medical  facilities  and  ofliei  jmcuiUC\  aie 
idreed  to  serve  larger  and  larger  areas  m order  to 
mainlani  eliiciency.  In  many  areas  ot  the  basin,  agricul- 
ture as  the  only  basic  activity  can  no  longei  maintain 
viable  local  economies  within  desirable  travel  ranges. 

The  dominant  I'ealure  ot  the  climate  in  the  basin  is 
the  tluctualion  ot'  rainrall  111  an  unpredictable  manner 
around  an  average  which  is  less  than  desirable  in  most 
parts  ol'  the  basin  lor  lull  crop  pioduclion.  While 
variability  is  a marked  characteristic  ol'  the  climate,  it 
m.iv  be  that  the  .irea  ol'  the  vaiialion  is  |ust  as  ciilical. 
The  variatioiis  in  lanilall  seem  to  be  aiound  a level 
critical  to  the  needs  oT  crops  which  I'armeis  liy  to 
piodiice.  Possibly,  the  excellent  conditions  experienced 
in  the  lavorable  years  and  the  contrast  ot  sharply 
reduced  vields  and  periodic  lailnies  aie  greater  m the 
Missomi  Basin  than  anywhere  111  the  Nation.  Due  to  the 
increasing  relative  impoi lance  ol  cash  costs  as  a percent 
ol  tolal  opei.iling  costs,  lainiers  .iie  becoming  more  and 
more  vulnerable  to  the  uiicei lamlies  ol  vveathei  and  its 
consequences. 

In  periods  ol  above-aveiage  ellective  precipilalion. 
crops  mosi  susceptible  to  iiiicei lainlies  ol  low  i.iintall 
liequently  luin  onl  to  be  most  piofitable.  I he  pievaihng 
opliinisin  creates  adjiisimenls  m cropping  pallerns  each 
siKceedmg  veai  ol  lavoiable  conditions  until  .1  season  ol 
low ei -lli.in-noi mal  i.iinl.ill  takes  an  mcieased  toll  ot 
an  ovei-optimislic  and  nnpiepaied  ,igi iculliiie  < on 
verselv.  atlei  a senes  ot  droiighi  vears.  many  ol  the 


opportunities  of  a favorable  year  are  foregone  by  anxious 
planning  for  another  drought.  To  date,  it  is  not  possible 
to  predict  accurately  what  weather  conditions  will 
prevail  in  the  year  or  niontlis  ahead. 

While  unable  to  control  the  natural  climatic  forces  ot 
Hood  and  drought  that  affect  agricultural  operations,  the 
farmer  has  alleviated  the  situation  through  the  stabilizing 
effects  of  land  and  water  resource  development  and 
management.  On  the  one  hand  he  has  recognized  the 
need  and  has  sought  flood  and  erosion  control,  and  the 
benefits  of  better  land  drainage  to  rid  himself  of  excess 
water.  On  the  other,  he  has  attempted  to  combat  the 
effects  of  drought  through  the  careful  use  and  manage- 
ment of  land  and  the  available  soil  moisture.  Significant 
improvements  have  been  made  througli  conservation 
practices,  management  strategies,  cultural  practices,  and 
the  use  of  drought-resistant  plants  to  conserve  soils  and 
natural  moisture.  Another  effective  means  ot  combatting 
the  effects  of  uncertain  and  inadequate  moisture  on 
agricultural  planning  and  production  is  the  artilicial 
application  of  supplemental  water  to  the  crops.  Both 
surface  and  ground  waters  are  utilized  lor  this  purpose. 
Irrigation  development  in  the  basin  in  the  early  IdoO’s 
totaled  7.4  million  acres  and  is  increasing  at  an  average 
rate  of  200.000  acres  per  year, 

\ wide  difference  m annual  productivitv  and 
variability  , exists  between  irrigated  and  nonirrigated 
crops,  in  son  e areas  of  the  basin,  as  illustrated  by  the 
available  historical  data.  Data  from  tliree  ot  the  states 
with  substantial  amounts  of  existing  irrigation  (.South 
Dakota.  .Montana,  and  .Nebraska!  are  used  to  present  the 
comparison  on  a statewide  basis.  In  addition,  llaniilton. 
York.  Clay,  and  l illmore  counties  m eastern  Nebraska 
are  .selected  to  contrast  a highly  developed  irrigated  area 
located  m a relatively  favorable  but  quite  variable 
rainfall  belt.  Corn  was  u,sed  as  a representalive  crop  in  all 
areas  but  Montana,  where  barley  was  more  typical.  The 
results  of  this  comparison  are  shown  in  figure  14.  The 
graphic  data  in  figure  14  show  the  range  ol  annual 
variability  that  can  be  expected  in  crop  yields  in  these 
areas  under  nonirrigated  and  irrigated  agriculture  as  an 
arithmetic  variance  of  the  means. 

Irrigated  corn  yields  In  the  state  ol  Nebraska  varied 
from  .“id  bushels  per  acre  in  Id.k.S  to  lO.s  bushels  per  acre 
111  Idbb.  The  computed  annual  variability  index  ranged 
from  74  percent  to  l.fO  percent.  During  the  same  peril >d. 
nonirrigated  corn  yields  in  Nebraska  ranged  troiii  1 1 
bushels  per  acre  in  ld55  to  05  bushels  per  acre  in  |d(>i>. 
The  nonirrigated  coin  annual  vaiiabihty  index  ranged 
from  27  percent  to  ltd)  percent,  repiesentiiig  a 7ti 
percent  greater  variability  than  ih.il  of  inigaied  coin 
Over  the  1 2-yeat  period  analyzed,  an  aveiage  increase  of 
about  -T5  bushels  pet  acre  was  h.irvesied  tor  the  iirig.iled 
corn  over  that  not  irrigated 


Irrigated  corn  yields  in  South  Dakota  varied  Ironi 
58  bushels  in  ld58  to  84  bushels  in  IdOO.  with  a 
computed  annual  variability  index  ranging  from  85  to 

122  percent.  Thus  such  yields  varied  2(s  bushels  over 
the  10-yeat  period  and  averaged  6d  bushels.  During  the 
same  period,  nonirrigated  corn  yields  averaged  .50 
bushels  and  ranged  from  Id  bushels  in  l‘)5d  to  48 
bushels  in  IdO.f.  The  corresponding  annual  variability 
index  ranged  from  .54  to  1.57  percent. 

In  Montana,  irrigated  yields  of  barley  averaged  4.5 
bushels  and  ranged  from  .56  bushels  m IdoO  to  5.5 
bushels  in  1900,  showing  a variability  index  of  84  to 

123  percent,  Nonirrigated  barley  yields  averaged  29 
bushels,  ranging  from  a low  of  10  bushels  in  1901  to  a 
high  of  .58  bushels  in  1905.  with  an  annual  variability 
index  ranging  from  55  percent  in  1901  to  131  percent 
ill  1905. 

All  average  of  the  corn  yields  for  llamiltoii.  York. 
Clay,  and  Fillmore  counties.  Nebraska,  displayed 
similar  results.  Irrigated  corn  yields  lor  this  four- 
county  area  varied  from  03  bushels  per  acie  m 1955  to 
ill  bushels  per  acre  in  1906.  averaging  over  the 
12-ycar  period  81  bushels  per  irrigated  acre.  Over  the 
same  time  period  nonirrigated  corn  yields  varied  from 
5 bushels  per  acre  in  1950  to  50  bushels  pet  acre  m 
1906.  and  averaged  33  bushels  per  acre.  The  derived 
variability  index  range  was  78  percent  to  1.57  percent 
on  the  irrigated  and  15  to  170  percent  on  the  iioii- 
irrigated  corn.  These  figures  indicate  an  increase  in 
variability  on  nonirrigated  corn  for  the  four  counties 
considered  of  94  percent  over  that  of  irrigated  corn  in 
the  area  over  the  same  12-year  period. 

examination  of  the  current  m'rmal  crop  production 
in  table  23  shows  the  potential  for  diversification  of 
crops  produced  under  irrigation.  It  may  be  noted  that 
practically  all  of  the  dry  edible  beans,  potatoes,  and 
sugar  beets  are  produced  on  irrigated  cropland. 
Significant  also  is  the  irrigated  production  of  roughage 
and  feed  grains  in  the  and  subbasiiis  that  is  a mainstay 
for  a stabilized  livestock  industry  m those  areas. 


Maintenance  of  the  Land  Resource  Base 

Maintenance  and  improvement  ol  the  325  million 
acres  of  basin  lands  vvill  lequiie  estahlishnient  and 
manileiiance  of  kind  conservation  measures  on  those 
lands  not  lunv  adequately  protected.  Only  with  a stable 
land  base  can  land  ow  ners  and  operators  be  expected  tvi 
undertake  the  necessary  investments  of  time,  energy, 
and  money  to  develop  the  high  levels  ol  pioduclivity 
and  ellicicnt  use  that  are  necessary  to  satisfy  tulure 
requirements  Measures  that  protect  the  land  Irom  the 
natural  foices  of  water,  wind.  fire,  and  climatv.  affect 
land  use  and  productivity,  yield  and  quality  ot  walei. 
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FIGURE  14 
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YIELD  VARIATIONS  IN  SELECTED  AREAS 
FOR  NON-IRRIGATED  AND  IRRIGATED  CROPS 


recrealioii  uses.  wikllilL’  luilulal.  ami  cm iioiiinciiial 
consiilciations  yciicially.  \1caMirc".  spccil’ically  ilcsiuiicil 
to  conirol  witkl  ami  watci  erosion  also  conirilnilc  to  the 
reduction  ol  tlood  lia/aids.  improve  water  disposal  in 
areas  where  iieerled.  and  fienerally  enlianee  environ- 
niental.  reereational.  and  lish  and  wihllile  values.  Hie 
eMeiil  ol  jieneral  niamtenaiiee  oi  impiovenieni  measures 
needed  is  shown  loi  nuhvidiial  inajoi  land  uses  h\ 
noii  Federal  and  I edeial  ownerships  in  lahle  .'I  and  hy 
suhhasins  in  the  I ami  Kesoniees  Availabihiv  Appemhs 
It  IS  estimated  that  about  peieeni  ol  the  'll 
million  aiies  ol  iion  iriieaied  cropland  is  aileqnaleU 


Healed  at  the  pieseni  nine  and  about  .'II  peieeni  needs 
only  the  installation  ol  in.niaeenient  measures  to  be 
eonsideied  adequately  tiealed.  Many  ol  these  piaetiees, 
such  as  stubble  nuilehini;  and  snip  eioppme.  can  be 
installed  with  minmuim  expense  .About  .v' peuenl  ol 
the  non-nrpeated  eropland  leqiines  \euetati\e  and 
meehanieal  iiKxisnies  such  as  the  eonstuietion  ol  teiiaees 
and  waterways  lo  reduce  etosion  and  soil  loss.  With 
exisinii;  proeianis  it  is  expected  lhal  the  propoiiion  ol 
land  adequately  tiealed  will  increase  to  aboni  q.s  percent 
by  |o,M),  n>  (,5  peieeni  by  '1)01),  and  lo  77  peieeni  by 

:n:n 


Table  31  - CURRENT  AND  PROJECTED  LAND  CONSERVATION  TREATMENT  AND  NEEDS 

MISSOURI  BASIN 
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Alnnil  .'S  pctL'erii  of  ilic  b}>  imllioii  acres  ot  irnealed 
crop  laiui  is  presently  consiilered  to  be  adequately 
treated.  .About  d4  percent  needs  jnanagement  measures 
such  as  the  proper  application  of  irrigation  water,  crop 
residue  management,  proper  cropping  systems,  and 
maintenance  of  fertility;  and  about  3b  percent  needs 
mechanical  measures,  such  as  land  leveling  and  smooth- 
ing, the  installation  of  drainage  ditche.s  or  tile,  and  the 
improvement  of  on-farm  iirigation  systems  in  addition 
to  management  measures.  It  is  expected  that  with 
present  programs  the  proportion  of  irrtgated  cropland 
adequately  treated  will  increase  to  about  50  percent  by 
l‘>,S(),  to  f)7  percent  by  dOOO.  and  to  SI  percent  by 

:o:o. 

Of  the  177  million  acres  of  pasture  and  range  in  the 
Mi.ssouri  Basin,  about  153  million  acres  are  m non- 
l ederal  owneiship,  and  34  million  acres  are  'edeially 
owned.  .About  41  and  57  percent  respectirely  of  these 
acreages  are  presently  considered  to  be  adequately 
treated.  About  b5  million  acres,  or  approximately 
43  percent,  of  the  non-l  ederal  and  3S  percent  ot  the 
l ederal  pasture  and  rangeland  needs  only  the  application 
of  propel  management  practices,  such  as  propei  gia/iiig. 
to  maintain  the  grass  in  good  condition.  About  l(i  and 
15  percent  of  the  non-l  ederal  and  l ederal  pastuie  and 
rangeland  needs  improved  management-type  practices 
along  with  vegetative  or  mechanical  practices.  Hie 
pasture  and  range/arid  ai/eqtiafcly  treated  is  ex[>ecled  to 
increase  to  about  51  and  l>4  percent  by  1‘IMI.  to  on  and 
S3  percent  by  3000.  and  to  7S  and  oo  percent  by  3030 
foi  the  non-l  edeial  and  I ederal  pastuie  and  langelaiids. 

riiere  are  about  3S.1  million  acres  ot  toiest  and 
woodland  m the  Missoiiii  Basin  with  l.hl>  million  acres 
in  iton-l  edeial  and  14.4  million  acies  m federal  ownei- 
ship. It  IS  estimated  that  50  peicent  ot  the  non-l  edeial 
owned  and  SO  percent  ot  the  lederally  owned  forest  and 
woodlainl  aie  adequately  managed  oi  treated  at  the 
[iresent  time.  Ihese  ligines  .ire  expected  to  increase,  for 


non-fedeial  and  I edeial  lands  respectively,  to  5<r  and  s3 
peicent  in  lost),  to  b3  and  S'*  percent  in  3000,  and  to 
bS  and  '*3  peicent  in  3030. 

There  are  about  lb  million  acres  classitied  as  "Othei 
land”  in  the  basin.  Oi  Oils  amount,  about  1 1 .(i  million 
acres  are  m non-f  ederal  ownership,  including  3.('  million 
acres  in  agricultural  uses  such  as  faimsteads  and  tarm 
roads,  wildlife  areas  on  larmsand  ranches,  and  idle  land. 
The  balance  ot  the  non-federal  lands  in  this  gioiipmg 
Is  in  such  uses  as  urban  areas,  city  and  state  parks,  high- 
wavs  and  loads.  and  rural  non-agricultural  uses.  The  4.4 
million  acres  ot  l ederal  land  are  in  parks,  wilderness 
areas,  wildlife  refuges,  and  lecieation  areas  around 
federally  constructed  impoundments.  The  conservation 
treatment  status  of  ihese  non-federal  and  federal  lands 
is  S3  and  '*0  percent  adequately  tieated.  eight  and  tour 
percent  require  management-type  measures,  and  nine 
and  si.x  percent  require  vegetative  and  mechanical 
measures,  respectively  . It  is  expected  that  the  adequate 
treatment  of  the  non-federal  and  federal  lands  in  this 
classification  will  inciease  to  S(i  peicent  and  '*1  peicent 
by  l'»sl).  to  S'*  and  '*5  percent  by  3000.  and  to '*3  and 
'*b  peicent  by  3030.  lespeclively . 

Agricultural  Drainage 

J lic/c  .ire  ap/uoMmalely  )5  million  acies  ot  .igncnl- 
tiiial  land  m the  \lissouii  Basin  which  have  been  oi  are 
subject  to  an  excess  moisiuie  pioblem  liable  33*  I his  is 
exclusive  ot  the  717,000  acies  ot  dianiage  shown  as  pan 
ot  the  iriigalion  system  lehabihlalion  potential  discussed 
III  aiiotliei  section  of  tins  appendix 

Slow  OI  nnpaiied  disposal  ot  excess  water  fiom  the 
surface  oi  subsuilace  ot  land  seiioiisly  lediices  the  lull 
utih/alion  ol'ihe  land  loi  agiiculluial  piiiposes  Damages 
from  excess  walei  may  vary  fiom  inlieqiicni  lloodmg  in 
the  spring  aiul  fall  which  disrupts  iiinely  piepaialion. 
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CURRENT  STATUS  OF  AGRICULTURAL  DRAINAGE.  BY  SUBBASINS 
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pkiiuiim,  .md  liaivfNimi;  otx’iaiions.  lo  a ixaiU  iiei- 
maiiciil  ■■wetness"  wliieli  lesliiels  the  use  to  native 
vegetatiem. 

Dtaituige  ptobleins  may  be  caused  b_\  sitrlace  water, 
snbstnlace  water,  or  both.  Sitrlace  drainage  trouble  can 
occrir  on  llat  rineven  land  with  iindevelopeil  oi  pool 
outlet  channels  tor  the  disposal  ol  excess  rainlall. 
snowinell.  iiinotl  I'roni  highei  groinul.  oroveillow  Ironi 
slreanis.  had  srtbsnriace  drainage  condtlions  can  occur 
on  shiprtig  lands  due  to  soil  pei ineabilily.  on  level  lands 
with  poor  sinlace  disposal,  and  in  cases  ol  high 
gronnd-watet  tables. 

()n-larin  drainage  slrirclntes  are  ol  iwn  types 
srirlace  and  snbsnitace.  Drainage  ineasiires  lor  the 
disposal  ol  excess  srirlace  w..lei  include  land  I'orining  to 
eliminate  pockels,  and  lateral  ditches  at  regnlarly  spaced 
intervals  with  increased  land  elevations  between.  I ile 
drams  are  the  most  connnon  roriii  of  siibsiirl'ace 
drainage. 

or  the  l-S.-s  million  acres  ol  agricrillnial  land  wilh  an 
mherenl  drainage  problem.  4.1'  million  acres  now  are 
adequately  drained.  Ol  ihe  remaining  111.7  million  acres, 
5.1  million  acres  are  considered  priienti.illy  sirilahle  to 
drain  for  agricnllinal  pirrposes.  while  the  leniaimng  5.(i 
million  acres  are  nol  considered  lo  be  polenlialK 
siiilable  I'or  srich  irnpiovemenl. 

riie  5.1  milhr)n  acres  ol  agricniinral  land  snilable  lo 
drain  represeni  a polenlial  lo  redrice  risk  and  insla- 
bilily.  lo  increase  prodiicnon.  and  to  tnciease  liic 
elTiciericv  ol  tise.  Ol  ihis  lolal.  I milhon  acres  are 
currently  being  used  I'or  cro|>  piodnclion.  'i'he  laiul  is  all 
III  land  capability  classes  II  ihi  nigh  IV,  meaning  that  the 
welness  ha/aid  varies  I'roin  slig'.'  to  severe  m leriiis  ol 
Ireritiencv . None  ol  these  lanus  has  .my  signilic.iiii 
anionni  of  water  on  the  sitrlace  r'l  the  soil  except  dining 
short  periods.  'Ihe  inajoi  prohlem  is  shwvness  ol  disposal 
w hich  lesnlls  in  proh'iiged  pei  loils  dm  mg  which  ihe  soil 
isioowel  I'or  legiilai  rainnng  opei.ilions. 

Ihe  d.('  million  acres  o|  pasture  and  range  coirsideretl 
sirilahle  lot  iliaiiKige  is  all  in  l.iiul  capahihiv  classes  II 
,md  III  I Ins  laiiil  is  sinlahle  lor  crop  prodiiclion  in  ils 
pieseni  sl.ile  bill  has  nol  been  convened  lo  crop 
piorlnclion  because  ol  the  water  ha/aid.  leceiit  lesliainis 
on  increases  m cropland  per  nnil.  ,md  ihe  need  loi  small 
anronnis  ol  pastnie  on  most  larm  mills  regaidless  td  Ihe 
capabihly  ol  the  available  laiul. 

Ihe  remaining  agriciillriral  laiul  considererl  sinl.ible 
lor  diamage  is  O.fi  million  acres  o!  loresi  aiul  wnodl.iiul. 
rills  IS  all  in  land  capabihly  classes  II  and  111.  Il  is  iiol 
siginlk.inlly  tlilTerenl  liom  pasinre  except  lhal  it  has  a 
light  cover  ol  trees. 

Ihe  remaining  5.('  million  acres  ol  laiul  with  a 
diamage  pioblem  snileis  lioin  highei  lier|iienc\  ol 
il. image,  is  wet  over  longer  peiioils.  aiul  wi'iiUl  leqiiiie 
mine  extensive  measnies  ol  inipiiwemeni  I and 
c.ipabihiv  classes  V ihiongh  kill  are  inchided  in  ihls 


eroLip  plus  t lass  l\'  pasinre.  range,  and  loiesl  land. 
Neaiiv  one-halt  ol  ih.is  land  is  class  which  is  Ireqiienllv 
exposed  lo  excess  walei  and  ma>  have  walei  on  the 
sintace  oi  near  the  sriitace  a signilicaiil  poiuoii  ol  the 
lime.  Due  to  the  I'reqrieiicv  ol  the  ha/aid.  and  the 
dillicully  ol  solution,  none  ol  these  lands  repiesenls  an 
economic  potenlial  loi  crop  production. 

The  imentoiv  ol  drainage  needs  does  not  include 
land  lhal  is  under  water  a majoiiiv  ol  the  lime  this 
was  classeil  as  water  area.  Ihe  5.1  milhoii  acres  ol  land 
considered  suitable  I'oi  drainage  involves  little  suilace 
walei.  except  loi  mtrequenl  peiiods  ol  short  duration. 
Improved  water  disposal  on  cropland  is  conducive  to 
more  limelv  lield  operations  and  nioie  ellisienl  piodiic- 
lion  of  wet  areas.  Such  action  may  reduce  weeds  cosei 
beneficial  to  upland  game  s|iecies.  Ihe  elleci  ol  this  ispe 
of  ilr.nnage  has  nol  been  es rilualeil  in  i|uanlilalive  terms 
on  wildlife. 


Agricultural  Flood  Damages 

blood  damages  are  discussed  m detail  in  chapter  ~ ol 
this  appendix.  .\  brief  srminiaiv  is  nichided  in  this 
chapter  only  to  complete  the  pictriie  of  agi iciiltriial 
piohlems.  I'heie  are  14. .>  million  acies  ol  Hood  plain 
land  suhiect  lo  llood  damages.  Ol  this  lolal.  theie  aie 
14.1  million  acres  ol  non  iirban  aiea  sub|ecl  to  llood 
damage,  as  shown  in  table  .'.u 

Tabitj  33  TOTAL  NONURBAN  AREA  SUBJECT  TO 
FLOOD  DAMAGES,  BY  SUBBASINS 


Siihh.isin 

Nomirhan  \roa  Suhicct 
I (>  1 IimkI  Damages 

(ill  mi  sand  V rosj 

1 p|H  i Missouri 

1 s44 

N vllow  sttuu’ 

('7X 

Uvsk'rn  iKikoi.i 

i i.;7ii 

1 .isicrn  n.iki'i.i 

I.U41 

l’I.UIe-Nii'i't.ir,i 

; :.:ss 

MiiMIe  Mivviuii 

k.invis 

1 :.4i4 

1 o\\  y.  r Mlssnlll  1 

I 

Mismujm  H.isin 

1 14.117: 

I loods  lhal  ocelli  in  the  tiibutary  areas  .tie  nol  as 
speclaculai  as  those  which  iiuindale  the  llood  plains  ol 
Ihe  mam  stems  ol  Ihe  rivers  m the  basin ; howe\ er.  they 
usually  occur  more  fieqnenlly . D.images  usually  .ne  nol 
huge  for  anv  one  llood  occniieiice.  but  the  aggregate  c.in 
be  quite  significant  ovei  a peiiod  of  lime. 

I loodiiig  fiom  snowmelt  rniiofi Usually  occursbeloie 
111. Illy  cl  ops  at  e seeiled . bii  I iLimages  may  lesuli  lioin  the 
del.iy  III  pl.inlmg.  Summer  lainsloims  can  cause  damages 
which  include  Ihe  diowning  of  crops  with  no  chance  ol 
leplanling  oi  snbsiitulmg  .m  alleinale  ciop.  the  lediic- 
lion  ol  stands,  leaching  ol  feilih/ei  below  the  root  /one. 
pievenlion  ol  ctilliiial  pi.ulices  to  coiiliol  weeds,  and 


i>r  i;i;iiii  in  viinons  staucs  ol  i ipL-iuii'i  l osses 
oeeur  Irom  redueed  yields,  lower  e|ii.dily  piodn  i ..  aiol 
merea.sed  (irodnelion  and  hajvesliiii:  ^o.sis.  Hoods  ina\ 
also  damage  the  land  b\  seoming  aelion  and  the 
deposition  ol  sill.  debris,  and  weed  seeds. 

Irrigation  Expansion 

Irrigated  agnenltnie  is  the  largest  single  rise  ol  watei 
in  the  basin.  .ApproximateK  7.4  niilhoti  acres  ol  irrigated 
land  ((>.4  inillion  aeies  of  eropland  and  0.5  million  acres 
o!  pasture  I enrrenlly  require  an  animal  farm  delivery  in 
e.xcess  ol  14  million  aere-feel,  as  shown  in  table  .'4. 
I hese  data  do  not  mehide  evaporation  and  Iranspiiation 
los.ses  from  reservoirs,  canals,  laterals,  and  waste  areas 
caused  by  ii  ligation  seepwater.  nor  do  they  er'iisider 
reliirn  How  s to  the  streams. 


Table  34  - PRESENT  ANNUAL  FARM  DELIVERY 
REQUIREMENTS  OF  IRRIGATION  WATER, 

BY  SUBBASINS 


Suhhusin 

1 

Irrigated  laaiu) 

\nnual  Water 
Requirements 

( niotisand  Acres) 
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1 ppci  Missouri 
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1 
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in.v 

in.v 
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1 .7ID 

1 ower  Missouri 

5 

5 

Missouri  hasin 

7.4  I.S 

14.101 

Besides  lire  7.4  million  acres  ol  exisling  irrigation, 
about  nine  times  tins  amount  has  been  invenloiied  as 
physically  suitable  toi  poieniial  iriigalion  development 
Ihis  iiiveiitoiy  is  presented  in  detail  n,  the  I and 
Kesoinces  Availability  Appendix.  An  indisation  ol  the 
loreseeable  |ioienttal  iirigaiion  development  is  given  in 
table  .'5. 

Table  35  POTENTIAL  NEW  IRRIGATION 
DEVELOPMENT,  BY  SUBBASINS 


.Sorirec  nt'  Water 
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I irm  i.li.eiy  Water  leqmiemenl-  lot  tlin  p ■tenlial 
level  of  irilgation  development  ate  shown  on  plate  ' 
Ititnre  analyses  will  be  iiecessaiy  to  lieteimme  the 
avadabihly  ol  tins  amoniil  ol  vvatei  and  the  piioiity  ol 
Use.  I he  expansion  of  nrigalioii  is  one  ol  the  ma|oi 
allernalive  methods  which  could  inllneiice  the  Intiire 
pattern  oi  increased  agiictilunal  prodnclion 

Irrigation  Systems  Rehabilitation 

Some  ol  the  eailiesl  iriigalion  m the  Alissonii  Rivei 
Basin  was  stalled  about  Ui5f)  by  the  I aos  Indians  who 
lived  along  1 addei  ( iceL  in  noiiheiii  Seolt  Coiinly . 
Kansas  A'esiigcs  ol  die  canal  they  coiislincled  todiveit 
water  liom  the  cieeK  aie  still  visible. 

Development  of  iriigation  in  the  basin  by  sellleis 
began  in  the  early  I. still's  with  shoii.  inexpensive 
diversions  developed  by  individual  landowners,  latei. 
longer  and  more  expensive  canal  systems  vveie  developed 
and  fiiiaiked  by  groups  ot  fanners,  iriigation  companies, 
and  disiricls  to  diicct  vvatei  onto  Inghei  and  moie 
exleiisive  tciraces  and  upland  aieas. 

Stale  devclopmetil  ol  niigalion  and  power  jiioiecls 
began  aflei  the  passage  ot  die  Water  ( oiiseivaiion  Act  ol 
I'l.vT  and  vaiioiis  state  laws  .dlowing  stale  pailicipalion 
in  such  activities.  I he  Red  Lodge  Rock  I icek  I’loicci  m 
Montana  and  the  lii-(onnty  I’loicct  nt  \ebiaska  are 
ex.nnpJcs  ol  .Siale  developmenls. 

Some  ol  die  lirsi  niigation  consiinclion  on  Indian 
lands  began  diinng  die-  Isstl's  m the  Wind  and  I'lovv 
Indian  leseivations.  l oinial  cotisii iiclion  came  about  ten 
veais  lalei  widi  incieasing  acieages  tip  to  the  I'rcscnt 
lime.  I he  approval  ot  the  Reclamation  .Act  in  lotQ 
signaled  the  beginning  of  non  Indian  l edeial  con- 
stiiiciion  ol  iiiigaiion  pio|ccis, 

Snrlace  water  in  the  Alissomi  Basin  slates  is  siibiect  lo 
staliiloiy  c niliol.  Ihe  I ongiess.  thioiigh  legislation  m 
ISiih.  |,x7t).  and  l''7'.  placed  the  .idmmistialion  ot 
vvatei  lights  imdei  Ihe  st.nes.  and  all  the  Alissoini  B.isin 
Slates  except  Almnesola.  Alissomi.  and  Iowa  have 
develo|ied  vvatei  laws  based  on  the  ai’piopiiali.ni 
docliinc.  Alissomi  essentially  follows  the  doctiine  ol 
ripailan  lights.  Iowa  w.ilei  kiw  is  ,i  mixtiiie  ol  the 
iipariaii  .md  .ippiopiialion  dociinic'  Ihe  L'Wa  watei 
peimit  system  is  iipaiian  lot  noiiiegnlalcd  waters,  bill 
inodilied  api'iopiialii'ii  b'l  legiil.iled  vvaleis  Alosi  nil 
gallon  watei  in  Iowa  is  legnlaled  willnnit  a piionty 
svsicni  bill  with  a peiinii  hnnied  lo  lOye.ns  liiigalion 
elite leiicy  can  be  a coiiMdcialion  when  pniiiil  lenevval  is 
sought  I 'vv  llow  pioicclion  loi  Iowa  -iiilacC  w.ileis 
sc'veicly  limits  constimptivc  iiscis  dninig  peinUs  ol 
dionghi 

A piiiicipal  element  ot  the  appiopi ration  dociiine  is 
"I  list  in  lime  Inst  in  light  ' VMnle  all  ol  ilie  Slate 
conslilnlioiis  dcclaie  the  waicis  vvilhm  the  Stale  to  be 


the  pio(viU  III  the  piihlic  siibjecl  Ui  uppiopnaliuii. 
pcruillN  liii  iiM'  arc  C'-NCilIlally  cniisidcrcd  a properly 
nglii  by  llic  pcimil  holder.  An  iriiealion  uater  riulil  nol 
only  greally  enhaiiees  lire  value  ol  the  land  irrigaled,  but 
asMiies  the  user  the  aminnted  right  to  use  ol  the  water 
when  a\ailable  and  thereby  protects  Ins  investment  in 
storage,  rliversion,  dislribntion.  and  drainage  winks.  .A 
walei  right  once  granted  may  nol  he  taken  Irom  a msei 
wiihoni  just  compensation,  except  ihiough  his 
abandonment. 

While  a water-right  system  controls  the  use  ot  water 
and  protects  the  user,  it  also  establishes  a paltein  ol  rise 
that  is  otten  diH'iciill  to  change.  C'unently . investments 
111  iriigation  system  improvements  are  made  by  the  user 
Ol  groups  ol’  users  it’ such  improvements  are  itislilied  by 
reason  ol  improving  deliveries  ihroiigh  savings  ot  losses, 
elimination  ol  drainage  problems,  or  savings  in  ope'  oion 
and  maintenance  costs.  ,\  senior  right  holder  with  an 
assured  water  supply  does  nol  I'eel  obligated  to  improve 
Ins  irrigation  system  for  the  benefit  ol’  junior  right 
holders.  Also  senior  right  holders  are  otten  reinclani  to 
merge  and  combine  systems  with  jimior  right  holders 
line  to  dil’ficnlties  in  dividing  the  water  saved,  and  also 
because  ol  the  barrieis  developed  from  historical 
conllicts.  Merger  agreements  have  and  can  be  leached 
when  common  problems  become  intolerable  and  a basis 
lor  comity  is  developed. 

Several  laclors  conlribnte  to  less  than  optmuim 
management  and  use  of  snrlace  vvalei  for  irrigation  m 
the  Missonti  liasin.  liecanse  most  of  the  precipitation  m 
the  vveslein  pait  ol  the  basin  ocsurs  as  snovvf.ill.  most  of 
the  water  used  tor  irrigation  m ihat  aiea  comes  from  the 
snowmelt  winch  supplies  streams  using  in  the  high 
moimlains.  Spiing  snowmelt  results  m peak  llovvs  during 
.lime  and  early  .Inly  and  generally  lespecially  in  the 
smallei  siieaiiisl  these  llows  drop  olf  rapidly . fins  causes 
niigalion  water  shoiiages  during  .Inly  and  August,  at  a 
lime  when  most  plant  vvalei  demands  aie  highest. 
Conseiinenlly . larmei--  m many  areas  have  to  plan  then 
prodiiclion  on  the  basis  ol  Inniied  late  season  supplies. 
Ol  allow  part  ol  the  planted  acreage  to  go  wilhoni 
siipplenienlal  water  during  the  critical  peiiod.  Reduced 
y lelds  Ol  complete  laihne  otten  remit. 

Hie  imbalaiiie  m distnbnlion  of  the  piecipilallon  and 
iimoii  III  comparison  to  ni igalion  ilemands  makes  vvalei 
storage  in’iessaiy.  Siiil.ible  storage  sites  otten  are  nol 
av.iilahle  near  the  aiea  to  be  niigaled  because  ol 
nnl.ivoiable  lopogiaphy  or  geology  I his  ol  ten  results  m 
the  use  ol  sioi.ige  sites  seveial  miles  npsiieam  lioiii  the 
pioieci  finds,  iliiis  necessiialmg  longei  disiiihiilion 
A stems. 

\llhongh  .1  great  many  piivalely  spoiisoicd  pioiecis 
met  ol  cxiceded  engmeeimg  .land.iids  .it  the  lime  ol 
Iheii  msl.illallon.  a •.iibsianli.il  nimibei  ol  the  early 
pioie.  Is  weie  built  williont  ihe  benelii  o|  the  ovei.ill 
plaiinnig  nioilcin  lonslinclion  ei|inpmeni . .nul  adei|iiale 


financing  that  have  been  available  to  projects  ol  the  last 
few  decades.  ,\s  a result,  it  has  been  a contimimg  eltoii 
on  the  part  of  ihe  laitneis.  raiicheis.  and  olhei  wjiei 
users  to  upgrade  watei  supplies,  deliveries,  and  operating 
el liciencies.  Much  has  been  accomplished  but  iheie 
remain  ample  opportunilies  foi  improvement. 


Rehabilitation  Of  Older  Irrigation  Sy  stems 
Increases  tifficienev  Of  Water  Deliverv 


In  many  of  the  earhei  irrtgalion  systems,  the  canals 
weie  built  to  cany  watei  to  a given  acieage,  hovvevei. 
subsei|i:enl  to  the  original  consirnction.  the  canalswere 
exiended  to  irrigate  additional  lands.  This  has  lesulled  m 
an  inadequate  capacity  ol  the  canals  or  lateials  to  deliver 
siillicient  watei  to  all  the  seivice  aiea.  even  though  an 
adequate  supply  may  be  available  at  Ihe  souice  High 
losses  ol  w.iler  by  seepage  are  common  m many  pails  of 
the  b.ism.  Mlhongh  much  ol  the  water  lost  to  peimeable 
uiuleigioimd  sand  and  gravel  .iieas  may  lalei  le-eniei 
siieam  Hows  in  the  lovvei  le.iches  of  the  siieam.  siich 
losses  may  cause  a vvalei  shoiiage  to  the  system  diieclly 
involved  Water  dehveiies  to  iimioi  vvalei  light  holders 
are  lieqiienlly  linnled  dining  peak  demands. 

( ,mal  seej'.ige  or  oveiapphcalion  ol  watei.  oi  both,  m 
coninnclion  with  luluial  soil  conditions  lesiill  m the 
.ireas  ol  excessively  wet  agiicullni.il  lands,  langing  liom 
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'li^hl  10  severe.  \'ieUls  are  redueed,  purdrtetioii  eostsare 
meiea.sed,  and  in  some  eases  an  overapplieaiion  ol  vvatei 
lias  eluinged  the  plant  eoitinmnit},  itt  ttalive  meadous 
rroin  one  id  desirable  rnasses  to  one  id  sedites  atid  othei 
vvatei-toleiant  plants  wineh  have  a lower  palatabilitv  and 
I’orage  \ ield. 

l loodwater  id'ten  daniages  diversions,  head  rtaies. 
distribution  s_v stents,  and  the  lopoitrapli)  of  imitated 
fields.  Many  small  eaiials  and  ditches  do  not  have 
adequate  provisions  I'oi  eross-draiitavte  id  tlood  llows 
from  small,  itorntally  dry  washes  whieh  cross  or  inteiseet 
the  sy'stem.  ('oiiset(iieiitly . Hash  no3ds  Inmt  the  washes 
can  cause  considerable  damaee  to  the  system,  olten 
interrupting  the  delivery  of  irrigation  walei  during  the 
critical  growing  .season,  with  resulting  crop  failures  a 
distinct  possibility 

.Some  streams  carry  evcessive  sediment  loads 
(especially  after  Hash  llnods)  and  in  some  places  where 


the  sedintent  is  fine  clay . deposition  on  irrigated  land 
seals  in  the  surface  and  gieally  reduces  the  soil  perme- 
ability. .Alter  repealed  applications  of  water  carrying  a 
clay  load,  the  surface  soil  becomes  tmer  textured  and 
more  dilTiculi  to  nil. 

.As  a consequence  of  the  conditions  nndei  which 
irrigation  was  developed,  there  are  numerous  instances 
where  separate  canals  and  ditches  parallel  and  sometimes 
cross  and  recross  each  other.  Operation  and  mamienaiice 
costs  of  duplicate  facilities  are  high,  as  are  the  aggregate 
water  losses.  In  some  cases,  operation  costs  are  increased 
by  a conslani  need  to  siabili/e  embankments  and 
ditches,  and  to  control  tmwanled  vegetation.  In  these 
instances  associated  water  losses  are  unusually  high. 

There  are  about  5.XIH).()I)(1  acres  of  irrigated  land  m 
the  Mis.souri  Kiser  liasiii  that  are  deseloped  for  semce 
by  group  irrigation  systems  (table  .'0|.  Not  all  of  the 
acreage  is  irrigated  in  any  one  year.  The  gioup  facilities 


Table  36 


CATEGORIES  OF  IMPROVEMENTS  IN  EXISTING  GROUP  IRRIGATION 
SYSTEM  FACILITIES,  BY  SUBBASINS 
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U>  scrviL'O  lliCNC  jicj.s  consist  ot  inigattun  icsoi\’oirs  \s ilh 
an  aggregate  capacity  o!  iieaily  nine  inillion  acre-leet  and 
about  42.000  miles  of  group  deliceiy  canals  or  ditclies. 
About  45  percent  of  the  storage  capacitc  is  in  reservoirs 
constructed  by  irrigation  dislricts,  water  companies,  or 
by  the  states,  witii  Federal  construction  accounting  lor 
the  remainder.  Reservoirs  constructed  by  1 edeial 
agencies  not  only  supply  water  to  the  lederally  devel- 
oped irrigation  projects,  but  I'urnisli  supplemental  water 
to  lands  developed  and  serviced  by  local  districts  and 
water  companies.  In  addition  to  providing  irrigation 
water,  nearly  all  reservoirs  also  satisfy  othei  multi- 
purpose demands.  With  regard  to  delivery  ditches,  about 
-'2.000  miles  or  75  percent  ol  the  system  were  con- 
structed by  irrigation  districts,  water  companies,  or  by 
the  States.  .Approximately  10.000  miles  or  25  peicent 
were  constructed  by  Federal  agencies.  The  curieni 
facilities  to  provide  irrigation  water  to  M.4.'0  acres  ol 
Indian  land  consist  ol  52,('IO  acre-leet  ol  storage  and 
(i75  miles  of  group  delivery  ditches. 

The  improvement  needs  lor  existing  irrigation 
systems  are  broadly  grouped  into  three  categories: 

Group  A System  short  of  water  during  the  irii- 
galion  season,  .•\ddilional  water  supplies 
needed,  which  can  be  provided  or  improved 
by  project-type  measures  to  irrigate  properly 
the  present  or  anticipated  crops. 

Group  B Systems  having  drainage  problems  where 
projecl-ly  pe  ditches  and  drams  are  rei.|uired 
to  alleviate  the  situation.  Ollen  the  water 
causing  the  trouble  stems  from  canal  or  dilch 
seepage. 

(ironpC  Systems  having  high  operation  and  main- 
tenance costs,  teorgani/alion  and  con- 
solidation needs,  and  erosion  or  sediment 
problems. 

New  or  added  storage  is  one  ot  the  most  Irequenlly 
needed  measures  in  the  Group  "A"  category.  ,-\lso 
important  is  the  improvemenl  of  delivery  systems,  eilhei 
by  lining  of  porous  seclioiis,  improving  diversion  iiistall- 
alions.  consohdating  dehveiy  canals,  or  etilaigmg  pre- 
sent facilities. 

The  installation  of  gioup  drainage  ditches  and  or 
drains  constitutes  the  iiiosi  important  measure  needed  m 
Group  "B”.  I .md  preparation,  smoothing,  .iiid  I'leld 
leveling  are  also  needed. 

With  regard  to  Group  "{■'■,  a leorg.mi/ation  and 
consolidation  ol  pieseni  systems  can  sometimes  ni.ileii- 
ally  lessen  total  canal  mileage.  Inipiovenietit  ol  lanal 
elficiency.  Ihioiigh  Immg  oi  othei  sinicliiral  tne.isuies 
such  as  impioved  diversions,  is  also  included  in  this 
category. 

Measures  which  improve  the  elliciency  ol  iiiig.ition 
systems  often  alleviate  inteirel.ited  problems  \s  .in 
example,  lining  .i  porous  section  ol  a c.m.il  oi  vlehveiy 
(Inches  reduces  w.ilei  losses  so  thal  more  w.ilei  i.iii  be 

lai 


delivered  to  iields  at  the  etid  of  the  sy  stem.  A reduction 
of  losses  can  also  reduce  drainage  problems  in  the  wet 
areas  of  adjacent  farmland.  .Similar  mterielaiionships 
often  exist  between  flood  damage  reduction  and  irriga- 
tion water  stoiage  lacilities. 

1 he  inventory  of  needs  indicates  that  the  water 
supply  ol  the  irrigation  systems  can  be  improved  by 
adding  1S5  reservoiis  to  store  about  1 . 1 NO.O(K)  acie-leel 
of  water  ( table  .'7 1. 

Reoigani/ation  and  consohdalion  ol  delivery  systems, 
including  canals  and  ditches,  oiler  opportunilies  to 
improve  water  supplies  and  reduce  operation  and  main- 
tenance costs.  It  IS  estimated  that  about  ,'.4H0  miles  of 
group  delivery  ditches  could  be  eliminated  through 
consolidation  and  reoigani/ation.  Some  5.400  miles 
need  lining  to  ledtice  water  losses,  cut  operational 
expen.ses.  and  increase  the  hydraulic  capacity. 

To  improve  the  disposal  ol  nrigalion  waste  water  and 
alleviate  the  drainage  problems,  approxtmalely  4,('00 
miles  of  group  drainage  ditches  are  lequned.  Ihese. 
along  with  the  inslallalion  I'f  the  associated  on-laini 
drainage  measures,  would  alleviate  the  excess  vvatei  and 
drainage  problems  on  some  717.000  acies.  Diaimige 
measures  could  have  some  adverse  ellect  on  lish  and 
wildlife,  but  the  exact  amount  will  have  to  be  detei- 
niined  from  mote  exact  data  m the  future. 

Irrigation  facilities  serving  Indian  lands  can  be  im- 
proved by  adding  ihiee  reservoiis  with  a combined 
storage  capacity  of  25,700  acie-feel.  lining  s,'  miles  of 
canals,  and  installing  ('I  miles  of  diainage  ditches  th.n 
■lie  part  of  the  totals  shown  in  table  .'7. 

.All  of  these  measines  have  the  potential  to  improve 
irrigation  supplies  by  making  available  a total  ol  about 
1.4  million  acie-feel  ol  vvaiei  fioiii  sloiage.and  a 'aviiig 
111  canal  and  lateial  los^es  (table. TS|,  It  isesiimated  that 
some  2('0.()(10  acie-feet  of  waiei  could  he  salvaged  fioiii 
piesent  losses  to  phieatophy  tes.  evapoialioti.  and  deep 
percolation.  The  aggregate  enhancetiieni  of  water  supply 
to  the  .v'H)O.(MH)  .icres  vviih  ".A"  type  pK'blems  wiuild 
be  .iboiit  let!  peicent.  Ilowevei.  the  impiovement  in 
vvatei  'iipply  to  individual  systems  could  i.inge  as  high  as 
4(1  peicent.  \ snbst.mtial  iiumber  of  niigalion  systems 
need  no  iiiipitwenients  m water  supply,  and  theieloie. 
iirigalioii  vvatei  supplies  would  not  be  allecled.  Il  all 
system  lei'tgam/ation.  dilch  ehmiiiation.  Iniiiig.  stoiage. 
and  diani.ige  measines  should  be  accomplished,  the  t(>tal 
ellecl  on  suilace  vvatei  would  amoiml  to  a new 
depletion,  oi  .iddilioiial  vvatei  use,  ol  about  l'•(l.0lKl 
.icre-leel  annually 

Livestock  Water 

I he  eight  subb.isin  designations  used  toi  the  study  ate 
delineated  as  being  hy diologically  consisieiil  but  en- 
conip.iss  m.iiked  dilletences  m climate  and  s(>il  Ihese 
Ivvo  t.icti'is  hugely  dktate  the  I'ledomni.mt  type  ol 


Table  37  - POTENTIAL  REHABILITATION  AND  REORGANIZATION  OF  GROUP  IRRIGATION 
SYSTEMS,  BY  SUBBASINS  AND  CATEGORY 
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Table  38  - ESTIMATED  POTENTIAL  EFFECT  OF  GROUP  IRRIGATION  REHABILITATION  AND 
IMPROVEMENT  MEASURES  ON  WATER  SUPPLY  AND  EQUIVALENT 
IRRIGATED  ACREAGE,  BY  SUBBASINS 
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hasm.  A meaiiiiigUil  JimUssioh  oI  llic  pinhleins  idaleJ 
10  supplying  liveslot'k  \vaici  iiuisl  iccogni/c  tlicso  hioaJ 
1,'linuilii.'  cliaiiges.  Va^l  aR•a^  ol  gia/mg  lain!  au*  located 
ill  llic  and  and  ^enllalld  Coeat  I’laiin  poition  ol  ilie 
hasin.  (ira/iiig  ol  this  giasNiand  wiilioiii  undue  wind  oi 
waiei  erosion  retpnres  gorid  laiul  inanagenienl  aiul 
aderpiale  i|uaiililies  of  good  qualiu  rraiei . sliategieall\ 
loealed.  Meeting  the  ualei  Mippl>  iei|unemenR  is  a 
serious  problem  m large  porlioiis  oT  tins  area. 

Cir  uind  water  eurreniK  eoiistilules  neaiK  iliree-tilths 
of  the  livestoek  walei  uilli  suilaee  supplies  providing  the 
balaiiee.  However,  souiees  \ar\  signilieaiills  belween 
subbasnis  (Iround  waters  Ironi  bolli  wells  at  head- 
quarters  and  in  pastures  are  the  niaiii  souiee  ol  walei  In 
five  of  the  eight  subbasins  and  laiige  lioni  a high  of 
(S4  pereent  in  the  .Middle  Missouii  to  a low  oi  .hi  pet  cent 
in  the  V\estein  Dakota  Subbasin. 

Surlaee  watei.  nioslly  taini  ponds  and  pits,  pie- 
doniinaies  In  three  ol  the  eight  subbasnis.  inov  idnig  as 
high  as  seven-tenths  ol  the  livestock  water  m the  Western 
Dakota  Suhbasin.  In  substantial  areas  ol  these  three 
suhhasins,  ground  waters  are  hniited  at  econoniie 
pumping  depth  or  are  highl>  minerali/ed.  iherehs 
generally  loweimg  the  desnahihts  tor  livestock  use. 


Strategically  Located  Sources  of  Livestock  Water 
Promote  Lffieient  Use  of  Pasture  and  Range  Land 


. -i-ee,-  IQ 


In  addition  to  aieas  which  have  a 'uppiv  pioble: 
lUiioll  tioiii  the  badlands  and  sleep  law  banks  that  oci 
inlerniittenti)  ihroughoui  this  western  ponton  ot  t 
basin  Is  fiesiLientl)  heavily  laden  with  colloidal  clays  il 
do  not  sellle  out.  Olleii  the  ground  walei  and  even  I 
smallei  rivers  aie  high  in  salts.  When  this  hwv  quah 
water  is  used  hy  hvesioi.k  it  leiaids  giowth.  (ah 
drinking  good  quality  walei  have  weaned  out  as  much 
Id.s  pounds  heaviei  than  salves  dunking  silt  laden 
extiemely  salty  vvaier  accoidmg  to  lescnl  I SD  \ itu 
These  water  quality  piohlenis  have  created  coirsideial 
inieiesi  in  rural  pipelines  that  supply  both  livestock  a 
the  domestic  needs  of  the  faimers  and  lancheis.  \ It 
such  pipelines  have  been  installed,  r'tie  ol  whish  is 
miles  long. 

Providing  livestock  water  is  less  ol  a pioblem  east 
the  Ureal  Plains  in  the  more  humid  legiotisivi  the  has 
The  eastein  farm  units  are  smaller  than  the  wcste 
ranches,  and  fewei  watering  lacilities  ate  required  t 
each  farm  unit.  I requently  headqirai  lets  vvaiet  is  all  ll 
is  needed.  Satellite  lacihlies  ate  installed  when  pastu 
are  isolated  from  the  headquarters  supply . 

Wells  and  stock  ponds  are  used  to  meet  the  hvesii 
needs  m the  east  as  well  as  m the  west,  but  iiioie  tl 
half  of  the  total  needs  is  supplied  lioni  giound  waiei. 
this  area,  stock  ponds,  when  used,  ate  smallei  because 
a more  tellable  runoll  and  high  runoll  rale.  Kr 
pipelines  are  becoming  popular  uheie  giound  watei 
not  available  in  this  eastein  area:  howevei.  these  pi 
lines  usuallv  ate  predicated  on  an  uiisatislacti 
domestic  supplv  lalhei  than  primarily  to  saiisiy  It 
slock  lequiremenls. 

licet  cattle,  calves,  and  sheep  consume  Ihiee-lour 
of  the  hvesloek  w.iter  in  the  Missouri  Basin.  Ot 
livestock,  such  as  dairy  cows,  hogs  and  pigs,  and  poul 
consume  the  remaining  ponton.  Consumption  lequ 
iiienls  amount  to  about  .^4,'  million  gallons  per  t 
(table  .'''>1. 

ei e.it  V ai let V ol  w ildlile  also  uiih/es  livestock  w . 
developments  for  di inking,  lot  living  space,  oi  tot  hi 
Big  game,  pailiculaiiy  deei  and  antelope.  Iiequei 
utili/e  them  as  a somce  of  dunking  watei.  Sage  gioi 
shaiptails.  and  pheasants  also  find  them  aiiiastive.  M 
difterenl  species  ol  w.neilowl  and  shoie  buds  use  ll 
lot  habitat.  1 ivesiock  w.ilei  developmeiils  having  si 
cietil  depth  aiul  size.  Iiequetitly  piovide  .i  waini-w 
spoil  lisherv  which  pioduces  b.iss.  blue-gill.  .nuKliai 
c.ilfish.  In  some  .iie.is  wheie  vv.iiei  tempei.itmes  ate 
enough  the  developments  .ue  stocked  with  tioui. 

W.iteilovvl  piodustion  on  livestock  watei  pond 
mii'orlani  iii  the  noiih  .iiid  icnli.il  pails  ol  the  h.isin 
.ivei.ige  .innu.il  pioducliott  on  aiiili.i.il  walei  aiea 
about  tom  ducks  pet  stu  lace-.icre  in  lavoi.ible  at 
m.iMnium  pioduslion  h.is  been  le.ih/eil  wheie  poiuB 
fenced  .iiul  shoiehne  vegel.ilioii  pioicsled.  I ivest 
poiiils  have  .1  hie  sp.m  ot  .ibiml  dtl  to  hi  yc.iis.  and  vv 


Tdble  39  - CURRENT  AND  PROJECTED  LIVESTOCK  WATER  REQUIREMENTS,  BY  SUBB/5 


1 

1 

Subbasin 

l%0' 

Projected  Requirement 

Beef  1 aille 
ami  Sheep 

Other 
1 ivestoek 
1 & Poultry 

1 

I 

Total 

14X0 

2000  , 

(Million  (iailons  Per  Day) 

1 pper  Missouri 

|U 

1 

20 

71 

42 

Yellowstone 

17 

1 

IX 

2X 

39 

Western  Dakota 

2} 

3 

2h 

4 7 

611 

1 astern  Dakota 

.’X 

l.s 

4.7 

64 

90 

Plallc-Sii)t)rara 

15 

72 

124 

177  1 

Middle  Micsouri 

34 

.711 

b4 

96 

174 

Kansas 

3b 

i: 

4X 

70 

9S 

Lower  Missouri 

44 

15 

59 

X4 

124 

Missouri  Basin 

L 

42 

750 

545 

764 

' l-V(im  jlci  arc  (nr  ( 'XiO  cmisumptivf  rcijuircmcnls  cxccpl  (nr  (he  Kansas  Su(i('asin.  wliisli  is  (or  [lie  I 465  scar. 


they  arc  no  longer  ctVcctivc  lor  livcsiock  water,  (hey  AGRICULTURAL  DEVELOPMENT 
(trust  be  replaced  with  new  developitteiits.  h.ven  llioiigit 

these  obsolete  ponds  have  little  or  no  value  for  livestock.  [fevelopnient  needs  in  agriculture  may 

they  continue  to  piovide  wildlife  habitat  and  are  relate  to  national,  regional,  and  environmei 

especially  important  for  waterfow  l pioduction.  The  of  the  next  50  years.  1 ite  level  ol  developm 

increase  m total  numbers  of  livestock  ponds  and  to  nteet  the  needs  of  one  [ibjective  may  be 

retention  of  any  remaining  storage  capacities  in  the  may  oversupply  the  needs  of  other  objecl 

majority  of  the  obsolete  livestock  ponds  will  provide  cases,  objectives  might  be  in  direct  conllict 

about  one-half  the  estimated  total  of  ITP.OOO  ponds  the  needs  of  one  objective  could  preclude  ; 

needed  for  waterfowl  habitat.  .Additionally  , these  other  objectives. 

developments  furnish  significant  amounts  ol  well  distri-  The  resolution  ol  any  contlicts  betwe 

billed  fisheiman-  and  hunter-days.  and  the  determination  of  the  specific  agric 

opmerit  neces.saiy  to  opiimue  the  needs  ol 

Current  annual  water  use  for  livestock  purposes  is  ^ pl^''ning.  This  chapter  prv 

about  I 140.0(H)  acre-feet.  Of  this  amount  .fOJ.OOO  development  needs  as  they  rela 

acre-feet,  or  about  one-third,  are  consumed  by  livesU.ck.  objectives.  No  attempt  was  made  to  assign  , 

and  75(1. 000  acre-feet,  or  two-thirds,  are  evapoiated  or  priorities  to  needs  when  they  di 

from  farm  ponds,  as  shown  in  table  40.  objectives. 

Agricultural  Production  Needs 


Table40  - ESTIMATED  AVERAGE  ANNUAL  WATER 
USE  FOR  LIVESTOCK  PURPOSES  (I960), 

BY  SUBBASINS 


Subhaxin 

Consumplion  1 
Requirements* 

1 vaporation  Prom 
1 arm  Pi»r  's*  j 

lolal' 

t lliousand  \ere-l\*ct  1 

1 pper  \lisst>un 

22 

172 

I.M 

Yellow  stone 

20 

69 

S9 

Western  Dakota 

29 

206 

275 

I astern  Dakota 

4S 

42 

911 

IMatte-Niobrara 

K1 

711 

151 

MuKHv  Missouri  i 

72 

IX 

9(1 

Kansas 

54 

122 

176 

1 oxxer  Mi'‘Souri 

66 

97 

|67 

Missouri  Basin  | 

392 

756 

1.14X 

Mtuliiilcs  ill  txpi'N  .in»l  I l.issos  •»l  hsi*sl»H  k.  t**r  except 

K.nix.is  I I I 

‘ \^cr;t^!e  .jnnu.il  l.ike  ex .fp*ir.ifi<»n  plus  runoll  minus  punipii.i 
Ii>m. 

•HVtitiT  use  t\  tlefiiU'tl  IS  xx.ilor  emisuixteil  1n»ni  Imth  sxirf.iei* 
.imt  crntim!  xx.iter  siUireos  l>x  li\est«uk  plus  net  ex  ipnt.itmn 
l(»s^es  tr«'m  |ixest<>iK  pomls. 


It  has  been  shown  that  agricultural  pre 
be  expanded.  The  projected  capability  o 
resources  with  only  specilled  activities 
production  reciiiiremenls  except  for  appro 
10  pel  cent  between  the  yeais  2000  an 
expanded  output  is  necessary  to  meet  p 
and  fiber  requirements  stemming  fi 
object  IV  es. 

In  addition  to  the  national  pioduci 
cieiicy  gains  may  be  leah/ed  by  the  i 
problems  and  constraints  which  pievenl  t 
tion  of  the  resouices  of  the  basin.  It  is  qi 
manv  I'f  the  vlevelopmenl  pi'tenlials  ma 
nuire  economic.il  than  the  pieseni  soiiri 
non.  It  so.  the  nnne  elTicieni  prodticii 
development  is  m the  mieiest  ol  the  nal 
inasmuch  as  it  lepl.ices  othei  higher 
piodiiclion  and  lesults  in  supplying  na 
menls  at  a lower  cost.  This  will  have 


INS 


lit  iiccessar\ 


tiansfeiriiig  activity  trom  marginal  acres  (and  areas)  to 
tlie  newly  developed  resources,  assuming  regional  output 
is  held  at  the  requirement  level. 

There  is  understandably  a regional  and  local  objective 
to  expand  activitv  beyond  the  level  of  regional  require- 
ments which  are  disaggregated  from  national  require- 
ments. This  regional  development  need  can  he  met  by 
the  development  of  the  same  potentials  which  provide 
efficiency  gains  to  meet  the  national  objective.  The 
regional  objective  is  compatible  in  this  respect,  but 
diverges  from  the  national  objective  with  reference  to 
the  transfer  of  activity,  hor  such  development  to  meet 
regional  objectives,  the  regional  output  would  be 
allowed  to  increase  aggregate  output  without  letting 
economic  pressure  force  the  higher-cost  areas  out  ot 
production.  This  additional  increment  of  production 
would  add  agricultural  activity  and  related  service 
activity  to  the  level  of  economic  activity  in  the  base 
projections.  The  result  would  be  a transfer  of 
agricultural  activity  from  other  regions  to  the  Missouri 
Basin.  Hence,  regional  output  tends  to  increase  rather 
than  be  maintained  at  the  requirement  level. 

The  specific  location  of  the  higher-cost  resources 
which  will  be  replaced  by  efficient  development  and  the 
relative  efficiency  of  resources  development  potentials 
will  not  he  known  until  similar  information  is  available 
from  the  other  major  basins  or  regions.  Only  then  can 
the  regional  implications  of  meeting  national  production 
demands  be  fully  evaluated.  In  this  interim,  it  is  in  the 
interest  of  all  objective  levels  to  determine  the  capability 
of  existing  resources  and  of  the  resource  development 
potentials  in  this  basin.  All  levels  of  objectives  can  be 
served  by  any  development  potential  which  can  increa.se 
the  efficiency  c.if  furnishing  the  Nation's  I'ood  supply, 
regardless  of  ultimate  interregional  consequences. 


Land  Treatment 


In  a previous  section,  the  capability  r'f  the  agricul- 
tural resources  (with  only  specified  activities  continuing) 
was  projected.  These  projections  included  the  effect  of 
research,  technology,  improved  maiiagment.  and  the 
continuation  of  certain  resource-oriented  agricultural 
programs.  This  continuity  of  the  management,  con- 
servation. and  restoration  of  the  land  resources  is  an 
important  assumption  in  the  projected  production 
capability. 

To  attain  the  projected  agricultural  piodiictioii  Iheie 
must  he  increased  mtensities  of  technology . manage- 
ment, capital,  and  improved  I'arming  practices.  Only 
with  a stable  land  base  can  landow  ners  and  operators  be 
expected  to  undertake  such  iiivestmenis  in  time,  eneigy . 
and  tiiiids. 

The  basic  requirement  for  widespread  att.iimnent  of 
soil  conservation  is  the  proper  use  ol  land  lor  sale, 
conlmiioiis  agiiculliiral  production.  The  puipose  of  the 


land  treatment  program  is  to  sustain  past  a^c 
ments  and  to  increase  the  amount  of  adeqiiatel; 
cropland  in  the  basin  about  12  million  acres  by 
million  acres  by  2000.  and  41  nullioii  acies  f 
Such  a rale  of  ireatment  will  require  the  mstal 
improced  conservation  management  practice! 
million  acres  of  land  and  the  installation  of  i 
nianagement  piactices.  plus  mechanical  praclics 
additional  21  million  acres.  In  addition  to  t 
needs,  it  is  assumed  that  4.(r  million  acres  ol 
will  be  retired  to  grass  and  replaced  by  4.(i  mill 
of  grassland  suitable  for  cullisation  without  pc 
harm. 

The  treatment  needs  on  pasture  and  ra 
increase  the  amount  of  land  adequately  treated 
nnllion  acres  by  19S0.  40  million  acres  by  200( 
million  acres  by  2020.  This  will  require  i 
management  practices  on  22  million  acres, 
proved  managemeiii  and  mechanical  con 
treatment  on  .'b  nnllioii  acres  of  pasture  and  ran 

Privately  owned  forest  and  woodlands  v 
treatment  on  1 niillion  additional  acres  b 
approximately  1.0  million  acres  by  2000.  and 
lative  total  of  improved  treatinent  of  2,7  mill 
by  2020.  This  will  lequire  improved  nii 
practices  on  2.1  million  acres  of  land  and  i 
nianagemem  plus  mechanical  practices  on  an  a 
O.b  million  acres  of  forest  and  woodland. 


Improved  Water  Facilities 


Water  needed  for  livestock  consumptioii  is  ; 
10  increase  in  direct  proporlion  to  proiecied 
production.  This  will  amount  to  a threelold 
.T>0  million  gallons  per  day  currently  lo  I .O.s 
gallons  per  day  m 2020.  Needs  for  development 
supplies  at  farm  and  ranch  headquarters  aie  s'oi 
the  rural  domestic  water  needs  in  chapter  .V  In 
to  headquarter  needs,  there  are  fuither  needs 
developinem  away  front  farm  and  ranch  headqi 
meet  expanded  demands  and  to  achieve  beti 
biition  of  gra/uig.  These  inech.inical  inea' 
included  111  the  acreage  of  land  treattnem  nee 
for  pasture  and  lange. 

It  IS  aiiticqiated  thal  ground  water  will  conti 
the  piedonnnant  sotnce  of  walei  supplies,  how 
subdivision  of  large  p.istiires  and  other  pastiiie  . 
inanagcinem  piactices  will  inciease  the  iiiipo 
siiilace  w.itei,  as  illustrated  by  lableTl  lo 
need  toi  belter  walei  disiiibutioii.it  is  ptoiecli 
additional  1 It'.OOO  l.irin  ponds  will  be  reqiinec 
(table  42)  C'uiienlly.  the  gia/mg  land  ai 
supplied  with  w.itei  is  about  (s4  peiceiit  ol 
acreage  By  2020,  the  percentage  ol  gi.u 
adeqii.iielv  siqiphed  is  punected  to  be  xt 


Table  41  - CURRENT  AND  PROJECTED  SOURCE  OF  LIVESTOCK  WATER,  BY  SUBB 


Subbasin 

Current 

1980 

] 2000  i 

Surf. 

Ground  | 

1 Surf- 

Ground 

1 Surf. 

Ground  | 

Su 

(Percent \ 

1 ppcr  Missouri 

63 

37 

69 

31 

70 

30 

1 

Yellowstone 

5S 

42 

61 

38 

64 

36 

Uestern  Dakota 

70 

30 

71 

29 

71 

29 

‘ 

J asiern  Dakota 

42 

5S 

44 

56 

46 

54 

A 

Plalte-N'iobrara 

32 

6K 

32 

68 

31 

69 

i 

Middle  Missouri  1 

16 

,S4  1 

21 

79 

24 

76 

1 

kansas  i 

36 

64 

38 

62 

39 

61 

Lower  Missouri 

49 

51 

49 

51 

52 

4K 

5 

Missouri  Basin  i 

43 

57 

46 

54 

47 

53 

A 

Table  42  - CURRENT  AND  PROJECTED  SURFACE  AREA  OF  WATER  USED  FOR  LIV 

BY  SUBBASINS 


Subbasin 

1 

1 

• 1 Period 

Karm  Ponds* 

Other 

Water 

No. 

1 Acres 

Acres  | 

i 

(Tliousandsl 

I'pper  Missouri 

C urrenl 

22 

65 

7 7 

1980 

53 

89 

-2 

2000 

39 

89 

7 7 

2020 

45 

90 

21 

Yellow  stone 

Current 

14 

34 

16 

1980 

19 

42 

16 

2000 

24 

48 

15 

2020 

25 

42 

15 

Western  Dakota 

Current 

56 

96 

1 1 

1980 

67 

96 

11 

2000 

73 

96 

1 1 

2020 

75 

96 

1 1 

l asiern  Dakota 

(.urrem 

40 

3(» 

44 

1980 

49 

36 

36 

2000 

52 

39 

32 

2020 

53 

40 

30 

Plaffe-Niobiara 

Current 

23 

25 

49 

1980 

25 

26 

49 

2000 

25 

28 

49 

2020 

sc 

26 

49 

Middle  Missouri 

Cm  rent 

!6 

13 

13 

1980 

24 

s •> 

12 

2000 

30 

s "• 

1 1 

2020 

34 

34 

10 

Kansas 

f urreni 

38 

46 

13 

19H0 

42 

50 

13 

2000 

4 5 

68 

13 

2020 

45 

76 

13 

1 uwer  Missouri 

(urreni 

105 

105 

14 

1980 

113 

135 

13 

20(»0 

121 

218 

12 

2(120 

128 

256 

12 

Nlissouri  Basin 

Current 

314 

414 

182 

1980 

^ S 

49(> 

1 '2 

2000 

409 

613 

165 

2(*20 

4 Mt 

660 

150 

M .trill  »\.ili*r  iiiilmii'  unlN  llu*  I-imii  pi*iuls  um'^I  prini.inl\  t»tr  livc^l'Kk  w.itcf  tli.il  I 

stipplu-s  ilu‘  iT.i/in*’  mmmhi  ««r  poti'ul  «>f  iim- 


STOCK. 


»vidc  cfftMivc 


■'  t 


lanurng  t'rom  a low  ot  H2  pcrcem  in  llic  L ppei  Misioun 
to  a higli  ot' 45  percent  in  the  Lasteiti  iJakota  Siibbasin. 

A probable  inerease  in  tarni  poinJ  lunnbers.  replace- 
ment. atiJ  reloeatton  ot  e.\l^tttlg  poiidb  and  wells  wall 


nnpiove  the  Jistiibntion  ot  water  Mippl 
ura/ing  lands  are  protected  to  be  75  pei 
snpi'hed  with  watei  b\  |4M).  peice 
M(i  peri.ent  by  7020  (table  45 1. 


Table  43  - CURRENT  AND  PROJECTED  GRAZING  AREA  ADEQUATELY  SUPPLI 
WITH  WATER,  BY  SUBBASINS 


Suhhasin 

Area  C»ra/ed 

1 

(ira./in^  Area  Vdequa 
Supplied  with  \\ate 

1 Current 

1 OKO  i 

2000  , 

2020 

C urrenl 

1980 

200 

1 

(Million 

Acres) 

t 

1 

(IVreent) 

L pper  MisMHjri 

35.0 

34.9 

S 

34  (^ 

; 54 

6 ' 

77 

VclloNv  stone 

! .15.1 

.35.0 

34.9 

.34.7 

1 5 "* 

69 

79 

\Scslorn  Dakota 

3b. 5 

36.4 

36  3 

.36.1 

1 67 

S4 

1 astern  Dakota 

i:."’ 

12.7 

12.7 

12.6 

1 (^9 

SS 

94 

I’latlc-Niohrara 

42.6 

42.S 

42.4 

42  s 

711 

SO 

S4 

Middle  Missonri 

3.(i 

.3,0 

3.n 

2 ^ 

76 

S2 

Kansas 

14.1 

14,1 

14.0 

1.3  9 

69 

^4 

SO 

l.ower  \lissLHin 

, 10,4 

10.3 

10.2 

in.l 

sn 

M 

Missouri  liasin 

1 180.4 

ISN.4 

1.8K.3 

1X7.2 

1 

75 

S2 

The  reniaiiiing  14  percent  will  not  be  adec|iiatel\ 
supplied  by  2020.  according  to  travel-dtstance  criteria, 
riiis  deliciency.  however,  is  not  considered  to  he  serious 
stiice  the  aggregate  "dencietit  area”  wall  be  coinpiised  of 
t'ringe  or  odd  areas  in  corners  ot  pastiires.  areas  ot 
dilticnlt  accessibilitv . or  areas  of  such  low  production 
that  development  of  water  supplies  wall  probably  never 
be  feasible. 

Total  water  use  by  livestock  is  projected  to  mcrea.se 
about  51  percent  by  I4.S0.  ti5  percent  by  2000.  and  to 
double  by  2020.  The  amotmt  of  water  used  by  livestock 
will  increase  Irom  1.1  million  acre-leet  under  enrreni 
conditions  to  2.5  million  acre-feet  by  2020.  Cnrrently . 
about  54  peicent  is  actually  cotisnmed  by  hvestock. 
while  ('ll  peicent  is  h>st  through  evaporation  Irom  water- 
ing facilities.  .As  a lesiill  ot  greater  livestock  use.  the 
proportion  of  projected  watei  leqmrements  which  is 
consninptively  used  will  increase  to  slightly  ovei  one-hall 
of  total  water  rei|nirentents.  as  shown  in  table  44. 


Social  and  Economic  Environment 


riie  stienglhening  ot  the  agi icnltnial.  social,  and 
economic  envnoninent  m rnial  aieas  ot  the  basin  is  a 
need  towaid  which  national  policy  is  oiienied. 
Consideiable  discussion  has  been  devineil  to  the  aalnial 
instability  aiul  iincei l.iinly  ot  this  aiea  and  ihe  problems 
inherent  in  Ihe  enviioiimeni.  fhis  naliiial  instability  and 
vaiiabihly  m agiiciillmal  ptodiiclion  and  incomes  is 
diiectly  liaiislated  into  local  .nea  economics  which  lely 
on  agiiciillme  toi  stippoit  I he  nature  of  the  area  is  such 
that  trades  and  services  must  be  piepaied  to  handle  laige 
volumes  ot  business  m l.ivor.ible  yeais  ,md  siillei 
over-cai'acily  and  I'eriodn  iinemploy  irienl  in  dioiighi 


There  is  a need  lor  measines  which 
agricultiiral  and  dependent  indirstiic 
agriciiltiiial  mdiistiy  would  in  itselt  b 
and  vvoiild.  Ill  tiiin.  produce  et'ficiency  g 
volumes  of  business  Rows  within  rel 
SCIAlt'CN. 

.All  of  the  resouice  development  | 
toned  can  contiibute  to  prirdiiciioit 
moving  piodiiction  losses,  eliminatm 
effects  of  climate  variabihts.  and  tnc 
ciency  and  prodiutivity  of  the  agiicultui 

In  a primarily  aglicultmal  area,  snil 
limning  taciois  on  the  level  itf  the  agru 
Theie  are  definite  hmtts  to  crop  pioi 
stock  teed  that  can  be  produced 
resources.  The  iiatmal  climate  not 
productivity . but  creates  damages  that 
full  reah/ation  ol  potenttal  piodiictioii 
the  Missouit  li.isin  the  nature  ot  the 
capability  ot  ihe  lesouices  lesjiiiie  e\tei 
unit  to  provide  adespiate  tamily  laim 
'oi  an  etiicieni  combination  of  laiisl  an 
to  fully  iitih/e  cuirent  and  pu'iecied 
evei-decieasing  density  of  lural  populai 
While  impiovmg  pei  capita  income, 
creates  a need  loi  additional  basic  enij 
areas  n travel  shstance  to  public  and  pil 
be  held  to  practkable  limits 


-\nv  ot  the  development  potentials  v 
capability  ol  the  lesources  to  piodme  v 
envnoninenial  and  social  need  Such  c 
have  Ihe  elle  l ol  imieasing  the  tola 
b.isin's  agi iciillnial  iiidiisiiv  to  supply 
income,  ami  im  tease  einplov  merit  m u 
Ir'Ial  economv 


Table  44  - CURRENT  AND  PROJECTED  ANNUAL  WATER  USE  FOR  LIVESTOCK  PURPOSES. 

BY  SUBBASINS 


I 


Subbj.sin 

! Period  j 

Consumption 

Hequiremenis* 

r 

I'vaporation 
1 Sources' 

Imal-l 

1 ' 

n'htiusand  Aere-Peet) 

rpper  Missouri 

(urreni 

^ s 

1.42 

1.44 

mso 

IXI 

2!f> 

:(K)() 

47 

1X1 

! 22H 

:n:n 

1 

1X.4 

244 

Yellowstone 

( urreni 

1 

04  1 

Kd 

.11 

X5  ' 

1 1 It. 

1 

47 

14  1 

:o:i) 

(il 

X5 

146 

Western  l)akota 

(urreni 

2d 

20h 

255 

lusn 

4H 

200  ! 

2.44 

20110 

1.1 

2o(i 

1 273 

2(*20 

04 

20h 

1 .400 

/ astern  /)akota 

('urreni 

4S 

42 

i 

1 

19X0 

-s  ! 

50  1 

1 

2000 

101 

1 

2020 

140 

i 

1 

: Idh 

Plalte-Niobrara 

(urreni 

XI 

70 

19X0 

1.0) 

s 

' 21  ! 

2000  , 

Ids 

7S 

270 

2020  1 

26K 

7 s 

.no 

Middle  Missoun 

(urreni 

72  ' 

IX 

40 

19  XU 

lo.s 

.41 

1.44 

2000 

LsO 

.'S 

1 ixx 

1 

2(U0 

20K 

4S 

256 

Kansas 

('urreni  1 

54 

122 

17f> 

19X11 

7d 

1,4  4 

212 

21)00 

no 

1X1 

291 

2020  1 

!.s4 

202 

1 .446 

laiwer  Missouri  ' 

Currem 

hh 

97 

16.4 

19X0 

100 

127 

227 

2000 

1.0) 

20.4 

''4  2 

2020 

19.S 

23S 

435 

Missouri  basin 

(urreni 

,'d2 

756 

\.I4X 

19X0 

hl2 

XX5 

1.441 

2000  1 

■S5b 

1.054 

1 .N45 

2020 

l.lXl. 

l.Odn 

2.276 

MhcIikIcs  ;iII  t>pcs  .jtuJ  clijsscs  }Mc.vl«>ck  tor  19^0.  i*\iepl  K;hk.js  ( 

- Nvoru^e  ;nuui.il  I.ikc  c\ ap“raln)n  plus  rutu>f  f precipilatn»n. 

use  is  ck’fincil  as  water  c«msiiiiu*J  fr«*ni  h<ith  surface  aitt)  er*»uniJ  water  sources  h>  IwestovK.  plus  net  e\  aporatum 
frotii  Iwcstock  potuls. 


Within  llie  next  hall’-cciiUirv . the  development  ol 
these  potentials  can  signitieantly  improve  the  quality  ol' 
the  a^rieiillural  economy.  However,  aarieiilliire  alone, 
will  be  unable  to  support  the  necessary  tiades  and 
services  and  social  lacilities  needed  sulliin  desirable 
geographic  distances. 

FOREST  RESOURCES 

The  forests  of  the  Missoiiii  Basin  ate  concentrated 
largely  in  two  major  geographic  areas  ( I I m ihe  O/ark 
Plateaus  m lire  l ower  Missouii  Subbasin  and  adiaceni 
areas  in  ihe  soulhern  poilion  of  the  h.isin;  and  ( 2l  in  the 
Kocky  Moiinlams  and  Black  llillsol  the  1 ppei  Missouii. 
S'ellowsione.  Plat le-Niobiara  and  Western  D.ikot.i  sub- 
basins  1 figure  15) 


In  the  Lower  Missouii  Subbasin,  toresi  and  w. 
lands  cor  er  one-fourlh  of  ilie  land  aiea  I hey  aie  . 
hardwood  and  almost  all  of  them  aie  piivatcly  ■-  . 
long  peric'd  of  heavy  gi.i/mgaiid  |'o.u  n j'Lc  = 
products  has  resulted  m an  a«.cumiiljf  m'. 
stands  ih.it  conlam  many  cull  tiee^  t 
sapling-seedling  liees  Ihe  s.'inti.. 
board  feel  pei  acie 

The  2 ' million  asie-  ^ . 

of  the  Missouii  Basin  'nj”  s. 
forest  kinds  ami  le:-.  . ■ ■ 

Ironi  coiiimei-  is: 
pi'llion  ll.c-..  ’ 
wesien 
thin  -«  ■: 

U..I! 


I 
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FIGURE  15 

MAJOR  FOREST  TYPES 
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Table  45  - ACRES  OF  FOREST  LAND  BY  CLASSES 
AND  CURRENT  INVENTORY.  BY  SUBBASINS 


Subbasin 

Commercial 

Forest 

l.and‘ 

Noncommercial 

Forest 

Ijnd* 

Total 

Forest 

Land 

I'ppcr  Missouri 

5,500 

(Ibousand  Acres) 

1 1.711  ! 

7.21  1 

Yellowstone 

.7.166 

3.871 

7.037 

Western  Dakota 

2,218 

206 

2.424 

I astern  Dakota 

129 

31 

160 

Platte'Niobrara 

4,150 

978 

5.128 

Miiidle  Missouri 

1,019 

17 

1 ,0.36 

Kansas  i 

500 

20 

5 20 

Lower  Missouri 

6.651 

206 

6.857 

.Missouri  Basin  | 

23,333 

7.040 

30.373 

U-nrcst  laiul  which  is  producing,  or  is  capable  ol  producing 
crops  of  industrial  wood  and  not  withdrawn  from  timber 
utili/ation  by  statute  or  administrative  regulation. 
^Unproductive  forest  land  incapable  of  producing  crops  ttl 
commercial  imhistrial  wood.  Ibis  also  includes  prttductive 
frjrcst  land  withdrawn  from  commercial  timber  use  through 
statute  i>r  administrative  regulation. 

elevations  consists  of  low-quality  stands  of  juniper  and 
ponderosa  pine  wliieh  are  classed  as  nonconintercial 
forests.  The  coinntercial  forests  are  located  at  soniewltal 
liigliei  elevations  and  consist  mostly  of  lodgepole  pine. 
Douglas  fir.  Lngleinann  spruce,  and  ponderosa  pine. 
They  occur  along  the  eastern  slopes  of  tlie  Continental 
Divide  and  on  a number  of  mountain  ranges  to  tlie  east. 
•At  still  higlier  elevations  there  are  additional 
nonconimcraul  ureas  of  rugged  .sites  will)  .scrubby  trees 
largely  stibalpine  fir.  white  bark  pine,  and  Englemann 
spruce. 

Timber  Inventory 

TIte  volume  of  sound  wintd  in  the  forest  growing 
stock  of  the  Missouri  Basin  is  |h.|  billion  cubic  feet.' 
Sixty-five  percent  ((s2.5  billion  board  feet)  of  the 
growing  stock  is  m saw timbei -si/e  trees.’  Softwoods 
make  up  8.1  percent  of  the  sawtimber  vrrhimcs.  Sixty- 
live  percent  of  the  timber  inventory  is  on  Federal  land. 
Tree  and  log  si/es  are  significant  m determining  grade, 
and  indicate  the  qtialilv  of  the  sawtimber.  .Approxi- 
mately 4.'  percent  of  the  sawtimber  volumes  in  the  basin 
IS  111  trees  I .s  inches  and  larger  in  diametei  at  breast 
heiglit.  .About  .'0  percent  is  in  Irees  I')  inches  and  larger, 
riurty-nme  percent  of  the  soltwoods  and  .S')  percent  of 
the  hardwoods  are  liees  over  15  inches  m diameter.  The 
remaining  volume  of  growing  stock,  .'5  percent,  is  m live 

) ( >r«>w m g vU II  r iri'vs  irv  souml.  liw  Irvvs  <•!  vtimmvrti;il 
spc'i  tcs-  ^ ir* J\N  inp  stoc k volume  llu*  nul  volume  m eul'u  ti’el 
o|  jifrrvvinj!  nIov  k tfciv  iiu  he^  ^li.imeler  hreasl  heighi  ami 
ovi-r  on  vommervial  lore'«l  1 iml. 

“S.ivvlimher  iv  me.iNuri’J  m hoartl  feel  .mil  Jnllulle^  onl\  ihe 
portion  ol  Ihe  >:rovMuv!  -loik  mvenlorv  o|  soliwooiK  over 
im  Ill's  in  ili.imeter  mil  h.irihvooj*,  over  II  iiu  hes  m Ji 
.imeler  in  mie  "r  more  I*  fool  loj»s. 


pole-timber  trees  which  meet  many  commercial  needs 
but  generally  are  too  small  to  be  made  into  lumber. 

Timber  Growth  and  Cut 

Trees  in  the  timber  growing  stock  lorm  the  base  lor 
future  limber  giowili.  When  ready  lor  har\esting  bill 
not  cut.  they  beci'iiie  a leserse  of  siandiug  limhei 
from  which  industries  may  diaw  to  meet  future  leqime- 
ments.  I'omparison  of  limber  growth  and  cut  punidev  a 
rough  indication  of  llie  degree  ol  mideiciillmg  or 
overcult  mg.  * 

The  net  annual  growth  ol  all  growing  slock  Irees  m 
the  .Missouii  Basin  is  estimaled  lo  be  .'Oti  million  cub.c 
feet.  Grow  th  per  acie  amounts  to  abotii  I cubn  feel. 
The  growth  of  sawtimber  totals ')ol  million  board  feel 
annually.  Sawtimber  growth  is  approximately  45  hoard 
feel  per  acre  per  year.  .Most  of  the  sawiiiubei  stands, 
particularly  in  ihe  western  poilion  of  the  basin,  are 
old-growth  forests.  In  this  section  most  of  the  sawtimber 
stands  are  overmature  and  subject  to  heavy  moilahly . 

Forestry  Production 

The  total  harvest  ol  timber  m the  Missouri  Basin 
increased  about  I.'  percent  from  l')52  lo  l')(i2.  while 
the  rise  in  wood  consumplion  in  the  I'luted  Slates  was 
some  I7percenl.  llowevei.  annual  harvest  ol  limber 
resources  is  only  aboul  one-half  of  tlie  growth,  thus 
increasing  timber  reserve  inventory.  .A  desirable  cut  will 
progressively  improve  the  disti ibution  of  age  classes  and 
quality  of  the  growing  stock  and  mauilam  a desirable 
level  of  iniiher  reserve  in  giowmg  healthy  conditions  to 


Timber  Cut  VVithin  The  Basin  Is  Used  For 
Puipwood.  Lumber.  .And  Veneer  Logs 


meet  I'uuire  needs  tor  forest  pioduels.  Timber  produel 
outputs  in  tiie  basin  totaled  IdX.d  million  eubie  feet  in 
Ninety-two  pereent  of  this  came  from  round- 
wood;  tlie  balanee  from  platti  by-products.  The  .saw- 
timber  portion  of  this  harvest  amounted  to  about  .S54 
million  board  teel  or  only  57  percent  of  the  net  annual 
sawiimber  grt'wth. 

.■\boul  4f>l  million  board  leet  were  produced  I'rom 
lojis  compiisiuii  .s5  percent  of  the  annual  cut.  Seventy- 
five  percent  of  the  saw  logs  was  cut  m the  western 
subbasins.  .Another  471,000  cords,  oi  2b  percent  ol  the 
annual  cut.  were  used  for  tuelwood,  chietly  in  the  Lower 
Missouri  Subbasin.  The  cut  of  veneer  logs  and  pulpwood 
together  totaled  six  percent  of  the  animal  cut. 

Summary  of  Significant  Characteristics^ 


Inventory  of  sawiimber  in  billion  board  feet  b2.5 

Stand: 

Percent  in  sawiimber  stands  75 

I’ercent  of  other  stands  27 

Type  of  Wood: 

Percent  in  softwoods  SJI 

I’erceiit  in  hardwoods  17 

Ownership: 

Percent  Federal  b.s 

Percent  private  industry  o.s 

Percent  other  private  2 

Si/.e: 

Percent  in  trees  over  1 5 inches  in  diameter  4.' 

Percent  in  trees  over  l‘>  inches  in  diameter  .>0 

(irowth : 

Total  annual  growth  in  million  cubic  feet  .'Ob 

.Annual  sawtimber  growth  in  million 

board  feet  Opl 

Harvest; 

l‘)b2  total  harvest  in  million  cubic  feet  104 

10b2  sawtimber  harvest  in  million 

board  feet  -‘'54 


timber  imentorN.  jirnwth.  ;iml  cut  ;>rc  incliulcd  in 
tables  5b  throiijih  b.V 

Projected  Demand,  Growth,  and  Cut 

IJv  IbSO.  the  national  demand  for  forest  products  is 
expected  to  increase  by  one-third  over  the  l‘tb2  use. 
Projections  from  the  same  base  indicate  a 200  percent 
demand  increase  by  2000  and  a .'00  percent  increase  by 
2020.  In  the  Missouri  Basin,  the  10b2  timber  cut 
(demand)  was  104.107  cubic  feet.  Projeclioiis  for  the 
basin  show  a demand  of  over  lOb.OOO  cubic  teet  by 
l')M0,  of  505.700  cubic  feet  by  2000.  and  401.400  by 
2020  as  shown  in  figure  1(>. 

Net  annual  growth  is  expected  to  increase  at  about 
the  same  late  as  the  umber  cut.  assuming  that  forest 
inanageiiieiil  I'rograms  will  mlensilv  the  annual  growth 


FIGURE  16 

HISTORICAL  AND  PROJECTED  ANNUAL  TIMBER  CUT. 
growth,  AND  INVENTORY  ON 
COMMERICAL  FOREST  LAND 


VEAR 

through  2020.  A.sa  con.sepuence.  growth  will  still  exceed 
cut  by  200  million  cubic  feet  annually  in  2020  and 
inventories  will  increase  140  percent  to  over  .H  billion 
cubic  feel  ot' growing  stock. 

The  cut  of  sawtimber  is  piojected  to  rise  tfoiii  554 
million  board  feel  in  I')(i2  lo  1 ..'54  million  in  the  year 
2020.  Although  the  cut  (demand)  will  nearly  equal 
sawtimber  growth  by  2020,  the  iiivenlory  of  saw  timber 
reserves  will  increase  by  I 1 .000  million  hoard  feet. 

The  Lower  Missouri  Subbasm  with  41  percent  ot  the 
basin's  timber  output  m P>(i2  will  continue  to  be  the 
major  producer,  but  its  share  ot  the  total  is  projected  to 
decline  to  .H  percent.  In  contrast,  the  I'ppei  Missouri 
Subbasin,  presently  with  a Id  percent  share,  is  projected 
lo  increase  to  20  percent  in  2020  as  illustrated  m 
figure  17. 

Forest  Products  Employment 

.Most  of  the  Uiresl  product  industries  are  located  neai 
the  forest  areas  in  the  weslein  and  soulheastern  portions 
(>f  ihe  Missouri  Basin  and  in  the  Black  Hills  area  ot  the 
Western  Dakota  Subbasin  l inployment  in  primary 
wood-rising  manulacluimg  plants  and  lorest-bascd 
industries  will  increase  grarlually  diiiiiig  the  next  hall- 
century  Ttr  meet  requirenieiils  ot  the  loiest-based 
industries,  loresi  nianagmeiit  and  iniiber  harvest  will 
increa.se  al  about  the  same  rale. 
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FIGURE  17 

TIMBER  PRODUCTS  OUTPUT 

BY  SUBBASmS 


UPPER 

MISSOURI 


YELLOWSTONE 


WESTERN 

DAKOTA 


EASTERN 

DAKOTA 


PLATTE 

NIOBRARA 


MIDDLE 

MISSOURI 


LOWER 

MISSOURI 


l itiployincnt  in  timber-based  maniiraeUiring  is  pro- 
jeeled  to  increase  IroM  22.000  in  I0(i2  to  about  51.000 
in  2020.  Agricultural  employment  in  timber  harvest- 
ing IS  expected  to  increase  t'roin  5. 152  to  0, ()()()  during 
the  same  period. 

by  2020.  nearly  hall'  the  total  lorest-producls  maiui- 
lacturing  employmeni  will  be  m mills  producing  pulp. 


paper,  and  allied  products.  This  contrasts  with  the 
.■fd  percent  employed  in  this  category  m |0(i2.  The 
remaining  employees  will  he  divided  iieaiK  equally 
between  lumber  and  wood-product  plants  and  timber 
harvesting.  Over  half  of  the  timber-based  emplovment 
will  be  in  the  lower  Missouri  Subbasin. 
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Table  46  - HISTORICAL  AND  PROJECTED 
EMPLOYMENT  IN  TIMBER  BASED 
MANUFACTURING  INDUSTRIES, 

BY  SUBBASINS 


Subhasin 

l%2  I9S0  I 

2000  , 

2020 

(Number  Persons) 

I’ppcr  Misstniri 

KMO 

1 .(1.55 

1.720 

! ,5S5 

Yellowstone 

829 

950 

885 

850 

Western  Dakota 

l..'S8 

1.550 

1.5.50 

1.4  25 

1 astern  Dakt»ta 

250 

250 

270 

29(t 

Pl.it  te-Niuhrura 

.L5I4 

5.875 

7.l(<0 

9.595 

Midtlie  Missinui 

2.S20 

5.420 

4,090 

5.750 

Kativis 

94(1 

1.(140 

1.270 

1.450 

1 ower  Missouri 

1 1.520 

14.25(1 

20.990 

50.790 

Missouri  Basin 

22.151 

2K.950 

57.91  5 

51.495 

Forest  Needs  and  Opportunities 

Ihcu.'  :nc  opponuniUL'-.  In  iiicioa^c  ualci  \ icld  .md 
^I^L^un^ln\v  m llic  timhei  nl  ihe  b.iMii.  I niesisc.in 

be  in.inaued  in  ebanec  ihc  pallem  nl  Inicsl  cn\ei  and 
llul^  iiidueo  Minw  aeeumulalinii  and  leduec  evapn- 
transpnatinn.  Keseaicli  nvei  awidevaiictv  nl  emidiunii'. 
indieak's  llial  an  a\oiage  ineroaNe  nl  abnul  pci^enl  in 
water  \ ield  ean  be  nblained  limn  a^ea^  u here  s\  '.leinalit 
and  liiiieh  haive'-liiii:  nl  linibei  is  piaelieed. 

I he  lies!  nppni uinilies  loi  inanaeiiii;  the  InresI  en\ei 
In  pindiiee  an  iiiereaseil  water  siippK  are  Inund  in  the 
Nalinnal  I nrests  in  the  u estei  ii  pnitinii  nl'  the  basin  and 
III  the  eniiiineieial  tiiiiber  /one.  I’reeipiiaiinii  in  these 


Sf'ii 

Mm 

Forest  Lands  Scr\c  Multiple  Purposes.  Inehiding  (ira/ina 


aieas  r.iiiaes  I'rniii  JO  to  5(1  inehes  .iniiiialK.  and  hall' nl 
this  .ippears  as  slreainllnw.  \pphealinii  nl'  enver-l\pe 
ennversinii.  watershed  treaiiiieiil.  and  watei  h.irvesiiiia 
lechiikpies  wniiUl  also  iiieiease  watei  \iehl  Irnin  the 
iiniieniniiierei.il  liinbei  l.iiuls  w liieli  are  aener.ille  in  .iie.is 
nl  IS  In  ,h)  inehes  nl  annual  I'leeipilallnii. 

I iiiibei  supplies  in  Ihe  Missnini  B.isin  ean  be  iii- 
eiease'il  .ihnve  ihe  pmieelerl  levels  b\  .leeelei.ilinii  nl  tree 
pl.iiiliiia.  Inresi  iiiiprnvemeiil  Ihiniiiiia.  iiileiisive  Iniesl 
pinleelinn.  .iiid  mliei  Iniesiis  pinai.ims,  Snnie  nl  this 
will  be  .leeninphsheil  Ihiniiuh  eniiiiiieis i.il  h.iivesliipa  b\ 
Inresi-b.iseil  iiuhistries.  Iinwevei.  iii.inv  nl  the  nie.isiiies 
will  reipiiie  .1  siibsi.nili.il  iiivesiiiieiil  nl  liiiuK.iiul  sevei.il 
dee.ules  nl  lime  Ini  .ippieei.ihle  ineie.ises  in  .illnw.ihle 
.iiiiiii.il  Umbel  eiils.  \lnsl  nl  siieli  riev einpmeii I will  he  in 


the  Nalinn.il  hniesis  in  the  west  .md  nn  piiv.iie  l.iiuls  m 
the  snulhe.isiein  pni  liniis  nl  the  b.isiii. 
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Table  47  - PRIVATE  AGRICULTURAL  CROP  ACREAGE  AND  PRODUCTION,  MISSOURI  BASIN 


Current  Normal 

2(K)0 

2020 

Crop 

I'nit 

Acres 

1 Production  | 

1 Acres  | 

1 l*roducti<>n 

1 Acres  I 

1 Production  | 

1 .Acres 

1 Production 

(Thousand  Cnits) 

NONIRRIG.  CROPLAND 

Ail  Wheat  I 

Bu. 

19.892 

424.155 

22,630 

628.624 

::j46 

726.864 

22.179 

802.339 

Rye 

Bu. 

721 

13.258 

650 

16.91  1 

691 

22.380 

839 

29.864 

Corn  Grain 

Bu. 

13,045 

682.676 

12.500 

965.553 

14.145 

1.297.320 

16.226 

1.596.932 

C orn  Silage  I quiv.  I 

Ton 

2.903 

18,154 

2,655 

21.180 

2.385 

27.070 

2.786 

.16.673 

Sorghum  Grain 

Bu. 

3.674 

151.140 

4.485 

2.54.313 

5.891 

400.925 

7.101 

56S.095 

Oats 

Bu. 

6.631 

218.646 

5.753 

263,24  7 

4.337 

245.380 

2.959 

175.778 

Barley 

Bu. 

4,273 

97.495 

3.204 

KK.660 

2,296 

75.155 

2.337 

79,165 

Alfalfa  Hay  Pquiv. 

Ton 

10,375 

16.525 

9.438 

18.261 

9.007 

20.600 

1 1 .365 

29.065 

ITa\seed 

Bu. 

1.379 

13,457 

1,104 

9.963 

1,0.14 

12.901 

1.105 

17,186 

Soybeans  ^ 

Bu. 

3.166 

85,666 

3,406 

1 17.325 

3,713 

145,621 

4,573 

175.412 

Dry  Beans 

Cwt. 

6 1 

24 

5 

17 

5 1 

15 

12 

64 

Potatoes 

Cwt. 

10 

6S4 

10 

6K6 

7 

657 

21 

1.367 

Sugar  Beets 

Ton 

0 

2 1 

0 ! 

7 

•> 

55 

225 

4.64  1 

( ropland  Pasture  i 

L.L'. 

2.646 

3.960,411 

2.629 

5.245.369 

2.618 

6.002.878 

2.465 

6,273.820 

other  Crops  Harv. 

417 

418 

414 

550 

Summer  I'allow 

14,583 

— 

15. .146 

14.905 

14.489 

Idle  Cropland 

... 

4,830 

4.805 

4,742 

4.619 

Reserve  Idle 

I 

8,342 

7,158 

. . . 1 

6.653 

0 

TOTAL 

96.893 

96,196 

95.09  1 

9.1,629 

IRRIGATLD  CROPLAND 

1 

All  Wheat 

Bu. 

204 

6.700 

164 

8.469 

159 

10.003 

120 

9.485 

Corn  Grain 

Bu. 

1,918 

163.106 

1 .703 

217..UIO 

1 ,6 1 3 i 

265  565  1 

1.424 

279,071 

Corn  Silage  I'quiv. 

Ton 

505 

7.294 

482 

7.968 

382 

7,254 

402 

9.386 

Sorghum  (irain 

Bu. 

385 

33.852 

569 

70.286 

628  1 

100.58,1 

797 

152.139 

Bariev 

Bu. 

690 

30.566 

528 

.14.518 

599 

48,943 

378 

35.817 

Alfalfa  Hay  Pquiv. 

Ton 

1 .937 

5.103 

1.729 

5 .8 1 9 

1,69  3 

6.620 

1.701 

7.94  2 

Soybeans 

Bu. 

20 

604 

65 

:.:4s 

2} 

1 .075 

10 

454 

Dry  Beans 

Cwt. 

213 

3.518 

220 

4.287 

28.1 

1 5. 70s! 

565 

7.714 

Potatoes 

Cwt. 

45 

8.263 

34 

6.084 

54 

8.612 

27 

11.381 

Sugar  Beets 

Ton 

375 

5.748 

586 

10.918 

SS6 

17,885 

972 

20.981 

Cropland  Pasture 

I .C. 

156 

454.197 

155 

586.038 

152 

684,16.1 

143 

768.889 

Other  Crops  Harv. 

39 

38 

54 

24 

Idle  ('ropland 

204 

204 

201 

190 

Reserve  Idle 

205 

360 

49 

0 

TOTAL 

6.896 

1 

6.837 

6.7.56 

6.55  5 

CROPLAND  TOTAL 

103.789 

1(15.055 

101.827 

100. 1K2 

Wild  (Native)  Hav 

Ton 

6.548 

5,612 

6.532 

/i.74S 

6.507 

7,202 

6.489 

7.725 

Pasture  & Range 

I .0. 

146,1  16 

55.386,609 

145,688 

69,978.7,1,1 

145.179 

79.699.26  2 

144,355 

85.192.1  10 

GRA/.INt;  TO  l AL 

152.664 

152.220 

151,686 

I50.K44 

LORI  ST  TOTAL 

I .1 

13.654 

1.602.323 

13.493 

1.809,723  1 

I 5.550 

1.879,143 

13,102 

1 .959.99  2 

Other  Ag.  Land 

3.561 

3.53(1 

3,479 

1 

3.371 

TOTAL  AG.  LAND 



273,668 

272_£i^ 

1 

270,342 

267.499 

1 


a 


a 
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Table  48  - CROP  ACREAGE  AND  PRODUCTION.  UPPER  MISSOURI  SUBBASIN 


C urrent  Normal 

I9S0 

2000 

2020 

Crop 

L'nit 

Acres 

Production 

-Acres 

Production 

Acres 

I*roduction 

•Acres 

Production 

(l.0(X)  1 nits) 

NOMRRK;.  ( ROPL AM) 

All  W licul 

Ru. 

(>7.519 

3,692 

88.231 

3.815 

106.205 

3.805 

10(1.500 

Rye 

Hu. 

31 

562 

24 

505 

20 

488 

14 

38.3 

Corn  Grain 

Hu. 

* 

7 

* 

14 

1 

35 

9 

515 

Corn  Silage  1 ciuiv. 

Ton 

II) 

3S 

29 

IKO 

30 

244 

4 3 

431 

Sorghum  CJrain 

Hu. 

0 

n 

0 

0 

Oats 

Bu. 

127 

3.796 

142 

5.701 

1 16 

5.81  1 

329 

25 .34  7 

Bariev 

Hu. 

1 .3(i4 

.30.017 

981 

24.713 

703 

20,788 

5S5 

!5.6(iO 

Alt'alla  llav  1 qinv. 

Lou 

497 

4.35 

504 

527 

470 

591 

509 

955 

riaxseeJ 

Hu. 

23 

I3S 

29 

129 

!b 

6! 

.31 

122 

Soybeans 

Hu. 

n 

0 

0 

0 

0 

0 

0 

0 

Drv  Beans 

Cwl. 

0 

(1 

0 

0 

0 

1) 

0 

0 

Polalocs 

(Avt. 

1) 

0 

0 

0 

0 

0 

0 

0 

Sugar  Beets 

Lon 

0 

0 

0 

0 

0 

0 

0 

Cropl.ind  Pasture 

1 .u. 

1 

599 

1 

787 

1 

K90 

1 

1.196 

Ollier  Crops  llarv . 

11.3 

1 15 

1 15 

105 

Summer  1 allow 

3.7-34 

3.375 

.C4S9 

.3.777 

Idle  Cropland 

479 

487 



482 

- • - 

476 

Reserve  idle 

0 

367 

472 

■■■ 

lOTAl 

9.757 

9.746 

9.730 

9.6X4 

IRRUiA  I I 1)  ( ROPLAM) 

All  Wheal 

Bu. 

10 

350 

5 

324 

4 

320 

5 

444 

Corn  (irain 

Hu. 

1 

43 

* 

44 

50 

1 

71 

Corn  Silage  1 c;uiv . 

Ion 

1 1 

155 

13 

233 

220 

9 

218 

SorL'hum  (iram 

Hu. 

n 

(1 

0 

0 

0 

0 

0 

0 

Barley 

Bu. 

.343 

15.413 

242 

15.698 

2H2 

23.109 

235 

21.789 

Aifalta  Hay  1 quiv. 

Lon 

514 

1.249 

467 

1.373 

4(1 2 

1 .492 

520 

1,875 

Soybeans 

Hu. 

0 

0 

0 

0 

0 

(1 

0 

0 

Dry  Beans 

Cwl. 

s 

24 

4 

70 

4 

H2 

15 

2X0 

Potatoes 

(AU. 

4 

555 

503 

3 

5(iS 

592 

Sugar  Beets 

Ton 

15 

216 

55 

975 

121 

2.204 

114 

1 .974 

Cropland  Pasture 

1 IL 

17 

42.S25 

17 

6,3,967 

17 

76,0(>: 

17 

86,954 

Other  Crops  llarv. 

II 

0 

0 

0 

u 

II 

0 

0 

Idle  Cropland 

29 

29 

29 

-’7 

Reserve  Idle 

7 

115 

13 

0 

lOIAl. 

^>5.1 

951) 

047 

94(1 

( ROPLAM)  lOI  A1 

10,710 

m.b9t3 

IO.)>77 

|0.(.,30 

\Mld  (Native)  llav 

Ton 

2b4 

264 

2ti4 

264 

254 

2‘)0 

264 

31  I 

Pasture  Range 

1 .1 

25.25s 

5.94t>.V)7 

25.23(' 

7.21  C94.S 

25.209 

S.I(i2.0I  5 

2VI'o 

X.K7(i  .459 

ORA/IM. lOIAl 

■>5  S 

25.500 

2 5. 4(1 3 

25.44 

(ira/ed  Woodland 

1 .1 

1 .350 

1 69  44  2 

1 .354 

177.374 

1.35  2 

IS(i.714 

1.340 

192. S54 

Non*gra/ed  Woodland 

(>0K 

(>ot> 

(■*(  »5 

59  1 

LORI  SI  lOI  M 

1 

I -9MI 

1 .057 

I .940 

Other  \g.  Land 

254 

25.^ 

25  2 

251 

lOI  \1  \(.  1 AM) 

.tS.4.5(l 

^H.4o9 



U9 

u 

''S.2(i4 
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Table  50  - CROP  ACREAGE  AND  PRODUCTION,  WESTERN  DAKOTA  SUBBASIN 


Prod'n 

C urrent  Normal 

1980 

2000 

1 2020 

Crop 

Unit 

Acres 

j Production  j 

1 Acres 

I^Toduetion 

Acres  ’ 

1 Production 

1 Acres  | 

[ Production 

(1.000  L'nits) 

NONIKRK;.  ( ROP1..ANI) 

All  Wheal 

Bu, 

T •)  sq 

40.078 

7.574  1 

57,757 

7. ,758 

64.675 

2.620 

66.174 

Rvc 

Bu. 

77 

1.7.74 

5,7 

1.00.7 

4H 

7.869 

179 

.7.. 74  4 

C orn  drain 

Bu. 

I6B 

.7.075 

1 19 

3.227 

1.74 

4,795 

.705 

10.888 

Corn  Silane  I'quiv. 

Ion 

481) 

1 ,60.7 

4.75 

1.974 

.760 

7,708 

775 

2.786 

Sornluim  (irain 

Bu. 

60 

1 ,016 

47 

1..76  7 

54 

7,176 

161 

5.456 

Oats 

Bu. 

74(1 

19.7.7.7 

576 

18,6.76 

353 

15.5KO 

507 

7,7.075 

liarlev 

Bu. 

.‘144 

1 1.978 

.79  1 

10. .798 

777 

S.K68 

177 

7.1  18 

Allall'a  liav  I quiv. 

Ion 

l.h.7.7 

1 .65  1 

1.4.70 

1 .600 

1,781 

1 1.760 

1 .4.77 

7.619 

1 laxsced 

Bu. 

86 

604 

75 

446 

70 

478 

147 

1.178 

Soybeans 

Bu. 

* ' 

1 

♦ 

b 1 

17 

8 

197 

Dry  beans 

1 Cwt. 

0 

0 

0 

0 

0 

1 0 

0 

0 

Potatoes 

Cwt. 

751 

4 

240 

3 ■ 

! 779 

4 

.701 

■Sugar  Beets 

Ton 

0 

0 

0 

0 I 

0 

■ (t  1 

1 0 

0 

Cropland  Pasture 

1 .1'. 

184 

708,794 

18.7 

76.7,5.70 

181 

797. .715 

181 

.710.875 

Other  C tops  Harv. 

.70 

30 

3(! 

.70 

Summer  l alU»\v 

:,07H 

7.477 

— 

7.764 

' 7.5.70 

Idle  Cropland 

4.S4 

4.54 

...  j 

45(1 

44.7 

Keserye  Idle 

.797 

1 ,154 

' 0 

roiAi. 

9.097 

9.085 

4.072 

! 

j 9.049 

IRRUiA  I I I)  CROPt  AND 

1 4 

All  Wlieat 

bu. 

1 1 

470 

1 1 

563 

1 1 

676 

664 

Corn  dram 

Bu. 

15 

98.7 

H 

774 

K 

906 

i 14 

1 .404 

Corn  Silage  1 quiv . 

Ton 

16 

161 

16 

700 

17 

178 

1 -- 

707 

Sorghum  (irain 

Bu. 

3 

147 

4 

756 

4 

,778 

i 1 

104 

llarlev 

Bu. 

7 

.708 

4 

547 

4 

707 

1 ^ 

804 

All'aUa  lla\  1 quiv.  ; 

Ton 

46 

7.74 

87 

767 

76 

242 

78 

.744 

Soybeans 

Bu. 

0 

0 

0 

0 

0 

0 

0 ’ 

0 

Dry  beans 

Csvl.  i 

2 

40 

5 

9.7 

5 

108 

5 

10,7 

Potatoes 

Cwt. 

4 

504  1 

4 

570 

3 

569 

s 

,784 

Sugar  beets 

! sm 

4 

1 16 

5 

97 

77 

510 

71 

477 

Croplaiul  Pasture 

1 .c. 

77 

7.7.795 

77 

9.7.69.7 

76 

108.045 

76 

1 19,7.79 

Other  ( rops  Mary.  ' 

1 

1 

1 

1 

Idle  Cropland 

7 

6 1 

6 

1 6 

Reserve  Idle 

(1 

70 

s 1 

! ** 

lOl  A1 

198 

198 

1 

196 

; 194 

( ROPl  AM)  lOTAI 

9.795 

9,78.7 

9.7(1 8 

1 9.74.7 

Wild  (Native!  Has 

Ion 

1.06: 

746 

1 .06  1 

85.7 

1 .060 

454 

1 .059 

442 

Pasture  Range 

1 .1'. 

.70.615 

9.88.7,7.7  1 

.70,58.5 

17,776,677 

.70.5  74 

14.845,185 

,70.467 

16. .76  1,1  54 

(IRAZINt;  rol  M 

.71.677 

.71.646 

.7 1 .594 

.71.571 

(ira/ed  Woodland  | 

1 .1’. 

908 

1.79.88.7 

405 

147.5  1.5 

4(1(1 

156.46  I 

1 845  1 

16.7.4  16 

Non-ura/ed  Woodland 

64 

6K 

i 66 

65  1 

lORISI  rOIAl 

977 

97,7 

466 

460 

Other  Ag.  LamI 

:o4 

708 

205 

200 

lOI  A1  Ad.  LAM) 

47,158 

47,1  10 

4 2.033J 

41.424  1 

J 

[ . . 

* i (.‘ss  ihijn  5(M)  acres. 
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Table  51  - CROP  ACREAGE  AND  PRODUCTION,  EASTERN  DAKOTA  SUBBASIN 


Crop 

Prod  'n 
1 nil  1 

( urreni  Normal  ! 

14X0 

2()()0 

1 2020 

Acres  | 

Production  | 

1 

Acres  J Production 

Acres 

1 Production 

1 Acres 

[ Production 

(I.OOl)  1 nit>) 

NOMRkIC.  CKOPl.ANI) 

All  WlKMl 

liu. 

.i.H74 

hi  .472 

.1.444 

42.74.S  1 

1.727 

I04..C54 

1.h45 

l_4.40  7 

Kve 

Da. 

d')4 

h.4hS 

2X4 

8.850 

2h5 

4.474 

225  1 

4.008 

C‘i>rn  CiKiin 

liu. 

C35S 

141.051 

1.054 

IS1.55S 

1.14  7 

217.h21 

5.h41 

3b8.b48 

Corn  Silauc  l qui\. 

Ion 

(Oh 

.V52.S 

bib 

h.415 

574 

8.074 

h2X 

1 1 .0X7 

Sorghum  Ciram 

Hu. 

101 

2 014 

24  1 

14.240 

100 

2l.5h5 

1 .2  1 1 

I07.X14 

Oats 

liu. 

d.HH') 

10(1 .404 

2.x  1 1 

141. lOX 

2.4h7 

152.471 

I.I83  1 

70.548 

liarlcv 

Hu. 

1.117 

10.145 

■Sb  .1 

2X.021 

58.1  ! 

21 .553 

844  , 

i 28.87b 

Atlall'a  Hav  l.quiv. 

ion 

2.3K4 

4.077 

2.140 

4.455 

2.27h 

5.58! 

2.h7l 

1 7.451 

1 laxsoed 

Bu. 

I.25.S 

I2.54X 

4()5 

8.414 

4.1(1 

12.152 

414 

15.724 

So\ beans 

Hu. 

.157 

7.4S7 

402 

I2.45h 

508 

lh.24h 

540 

11.471 

I)r\  Beans 

t ttt. 

0 

0 

0 1 

0 

II 

0 

" 

0 

Potatoes 

Cwi. 

s ' 

101 

s 1 

88  ■ 

1 

80 

1 

54 

Sugar  Beets 

Ton 

* 

* 

•• 

1 

, 

4 

11 

2X1 

Cropland  Pasture  ' 

1 .c. 

.144 

5 1 1 . 1 14 

14h 

h71.XX4 

i4(i 

772.517 

335 

837.800 

Other  ('rops  Harv. 

5 

5 

5 

5 

Summer  1 allow 

— 

1.912 

2.7bS 

2.405 

1 .b4  2 

Idle  ( ropland 

1.045 

1.044 

1 .043  I 

1.040 

Rc^^.•rv■e  Idk- 

2.101 

1.1 1h 

1 .452 

0 

lOlAl 

20.XH9 

20. XIX 

20.740 

20.547  1 

IKRlCAiriH  ROI’I  AND 

All  Wheat 

Hu. 

* 1 

4 

8 

* ! 

10 

0 

0 

Corn  drain 

Hu. 

15 

414 

s 

bb.i 

8 

835 

4 

1 .144 

Corn  Silage  I- quiv. 

Ion 

K 

101 

(l 

40 

5 

88 

(i 

124 

Soruhum  (iratn 

Hu. 

1 

55 

1 

104 

1 

1 14 

* 

41 

liar  lev 

Hu. 

I4h 

5 ' 

2.0) 

1 j 

28b 

3 

325 

Ailall'a  llay  1 quiv. 

Ton 

to 

22b 

7h 

112 

b8  ; 

.140 

b4 

171 

Soy beans 

Hu. 

* 

11 

* 

15 

* 

IS 

♦ 

20 

l)rv  Beans 

Cvvl. 

5 

XI 

1 

41 

(i  1 

I2S 

15 

115 

Potatoes 

Cw  t. 

1 

157 

* 

74 

* 

74 

* 

Sugar  Beets 

Ion 

14 

147 

1 1 

204 

1- 

234 

10 

224 

Cropland  Pasture 

1 ,c. 

X.445 

.1 

12.474 

.1 

14.115 

3 

14.024 

Other  Crops  Harv. 

1 

1 

1 

1 

Idle  Cropland 

1 

4 1 

1 

4 

4 

Reserve  Idle 

} 

(i 

0 

lOI  Al 

114 

1 IX 

1 17 

115 

( R()l*l  AM)  lOI  AL 

:i  .ooK 

20.')5b 

20.X57 

1 

20.712 

Wild  (Native)  lla\ 

Ion 

1.520 

1 .17h 

I.52X 

1 .bSO 

1.527 

1 .XI 2 

1.524 

1 .45  1 

Pasture  \ Range 

1 V. 

1 1.0  IX 

b,4!  1.404 

10.447 

8.500.418 

i 0.4(1 5 

4.(il5.4bO 

10.43  b 

I0.400.hhh 

(.ra/im;  ioiai 

12.547 

12.525  1 

1 

12.44  2 

1 

12.4hO 

(ira/ed  Woodland 

1 .1 

1 10 

42.X41 

1 10 

4(..470 

IU4 

47.4hl 

107 

4X.hh7 

N»»n*gra/ed  Wo«)dland 

101 

ino 

10(1 

100 

1 OKI  SI  lOI  Al 

21  1 

210 

204 

207 

( )tlier  Ag  i and 

504 

5 4. 'a 

,S4i) 

585 

M)l  \l  At.  1 AM) 

i4.1h0 

14,2X4 

1 

U.I48 

.J 

C'.4(i4 

L 

*1  OS  than  500  acres 


7X 


r/ 


L. 


Table  52  - CROP  ACREAGE  AND  PRODUCTION,  PLATTE  NIOBRARA  SUBBASIN 


Crop 

Prod'n 

L'nit 

Current  .Normal 

1980 

2000 

2020 

■Acres 

Production 

Acres 

1 

Production 

Acres 

Production 

,\eres  Productiti/i 

(1.000  1 nits) 

NONIKKKL  ( ROPL AM) 

All  Whcul 

Ku. 

:..ioi 

4X.32(i 

2.597 

75.3i(7 

2.737 

93.04S 

3.220 

1.35.824 

Rvc 

Mu. 

I.SP 

2 b59 

124 

3.125 

14, S' 

4. .395 

208 

7.700 

(\»rn  C'lrain 

liii. 

2.04  b 

S3.XS4 

1 .SS(a 

107.513 

1 ,7b(. 

1 14.810 

1 .085 

1 43.(100 

Corn  Silaijc  Kquiv . 

Ton 

M2 

2,lh(> 

370 

1.452 

325 

2.55  2 

350 

4.000 

Soruluim  (iruin 

Mu. 

447 

21.370 

5S8 

32.b39 

7b  3 

52.S24 

870 

75.420 

Oals 

Iki. 

7S9 

23.003 

bb9 

2S.ISI 

429 

21  .NOS 

21 15 

12.503 

harlcv 

Rii. 

43« 

S.750 

329 

S.503 

25"’ 

S.4S9 

3oo 

12.424 

Altalt’a  Hay  1 ijuiv. 

Ion 

1,327 

2.237 

1.275 

2.003 

1.401 

3.327 

1 .NOO 

4.(i40 

1 lawccd 

liu. 

0 

0 

0 

0 

o 

n 

(1 

0 

Si>\  beans 

liu. 

1411 

3.495 

277 

4,144 

3 3 7 

12.1  '-4 

535 

21.818 

l)r\  beans 

Cwl. 

4 

15 

4 

)3 

4 

12 

1 1 

57 

Potatoes 

( \u. 

»• 

30 

30 

29 

10 

500 

Siiitar  Meets 

Ton 

0 

4 

0 

0 

0 

0 

0 

0 

Croplaiui  Pasture 

1 c. 

701 

41  I..S44 

b9I 

1.150.0  I b 

bKS 

1 ..30b.93h 

b53 

I.40l.b09 

Other  C rops  llarv. 

42 

42 

41 

3o 

Summer  1 allow 

2,273 

2.0SK 

2.125 

I .SbS 

Idle  Cropland 

(i40 

b3b 

b25 

5S0 

Keserse  Idle 

1.124 

1 . 1 84 

445 

0 

lOI  Al. 

I2.K50 

I2.7b0 

12.54] 

12.325 

IKKICAII  1)  ( KOI’l  AM) 

Ml  Wheat 

liu. 

70 

1 .47  1 

54 

2.400 

57 

3.2bO 

20 

2.27b 

Corn  drain 

liu. 

44,3 

77.4SS 

7S5 

47.H5  2 

799 

127.542 

(3l»S( 

1 18.345 

(‘orn  Silaue  V quiv. 

Ton 

2M 

3,734 

2S4 

4.370 

22o 

4 . 1 rS5 

240 

5,020 

Sorchum  drain 

Mu. 

104 

S.979 

Ib9 

I9.XS5 

27.41  1 

280 

59.300 

liarle\ 

Mu. 

45 

3.010 

07 

3. 9b  3 

87 

(3  .4  1 1 

35 

3.1  lo 

Alt'aKa  llav  1 qtitv. 

Ion 

0,S4 

l.rS^TS 

037 

2.250 

b 1 (3 

2 .50  1 

b 30 

3.4  im 

Soybeans 

Mu. 

12 

345 

44 

1 .033 

q 

'55 

(3 

24  3 

Dr\  Means 

( w t. 

132 

2.240 

102 

1 ,47  1 

153 

.'',108 

1 15 

2.340 

Polatos 

( w t. 

M) 

0.140 

21 

3.771 

21 

5.4M 

15 

7.75  1 

Suuar  Meets 

I’on 

I.Sh 

2.934 

329 

b.2l'S 

3b  7 

',b94 

453 

10.354 

Cropland  Pasture 

1 .1 . 

(>l 

19b  .024 

0 1 

24  7.443 

54 

2x7.395 

50 

318,310 

Other  Crops  Harv . 

l(> 

14 

1 2 

3 

Idle  Cropland 

iS5 

,S3 

•SI 

75 

Reserve  Idle 

4S 

92 

4 

0 

roi  Al 

2.7S4 

2.74  7 

2.07  1 

2.54b 

( ROl’l  AM)  lOI  AI 

1 .^.(>.'4 

15.507 

15.20  2 

14.8-1 

Wild  (Native!  Mas 

Ion 

3.0S1 

2.501 

3.073 

3.14S 

i.070 

3.214 

3.0(.2 

3.50S 

Pasture  *!(:  Rany’e 

1 1 

32,0('ii 

lo.ol  1.333 

31.959 

I 3.97S.01  S 

31.770 

10,271 ,52  ! 

31.49N 

17.  !(.(i  1 

(;ra/in(;  roi ai. 

35.147 

35.032 

'4.S40 

34  .^bO 

dra/ed  Woodland 

1 1. 

1.410 

130.751 

1.40b 

I44.N70 

l.''N' 

151.470 

1.340 

1 3S,s:i 

Non*j:ra/eil  Woodland 

520 

*;24 

5 2 3 

520 

1 OKI  SI  lOl  Al 

l,4  3r> 

I .930 

l.4|0 

1 .SdO 

Other  \e.  1 and 

(>2I 

Ols 

012 

597 

lOIAI  \U  1 AM) 

53.0S7 

52.b24 



5 1 .nsn 

L 

iL. 


I CVS  iliiiti  5<H)  iicrcs. 


Table  53  - CROP  ACREAGE  AND  PRODUCTION,  MIDDLE  MISSOURI  SUBBASIN 


I Prod  ’n  1 

1 Current  Normal  j 

19X0  1 

2000  ! 

2020 

Crop 

1 I'nil 

1 Atrus  j 

1 Produetkin 

Acres 

' Production  | 

Acres  | 

Production 

1 Acres  | 

Production 

1 

(1.000  1 nits) 

NONIKRK;.  ( KOI’l  \M) 

1 

All  Ula-at 

Hu. 

d.-iO 

13.052 

59X 

24.076 

614 

2X.937 

! 459 

23.412 

Kyc 

Uii. 

59 

2 

40 

1 

S ■) 

1 

20 

C'orn  Grain 

liu. 

4.2H5 

2X2.XIU 

4.589 

445.1  14 

5,463 

61  I.X56 

5.110 

678.928 

Corn  Silai!c  I cjuiv. 

Ion 

225 

2.454 

206 

2.450 

240 

5.097 

3 1 5 

5.3X1 

SofL'hujn  (irain 

liu. 

3111 

17.64.5 

3X4 

30.4S6 

516 

49.194 

624 

6X.52X 

Outs 

liu. 

i.:i6 

41.353 

K45 

4 1 .5X5 

4X9 

27.390 

275 

20,574 

liurk'v 

liu. 

'-i 

.536 

1 1 

476 

H 

375 

4 

195 

Airail'a  l)a\  1 quiv.  i 

Ion 

1.421 

3.135 

1 .2‘J‘) 

3.652 

1,172 

3.x  10 

1.5X0 

4.969 

1 luNSCcd 

liu. 

H 1 

131 

29 

450 

7 

191 

1 

142 

So\bcan^ 

liu. 

I.(I5H| 

36.679 

1.050 

37.7.X6 

1,101 

41.X53 

920 

38.726 

l)rv  Means 

Cwt 

Oi 

0 

0 

0 

0 

0 

0 

0 

Poialocs 

Cwl. 

"> 

150 

s 

162 

1 

123 

1 1 

99 

Sugar  Heels 

Ion 

+ 

■y 

* 

6 

■) 

31 

210 

4.35X 

Cro()|jrul  Pasture 

I'.L. 

275 

5b0.1H4 

273 

775.X20 

271 

8X5,301 

256 

950.002 

Ollier  Crops  Harv. 

4‘) 

50 

49 

49 

Summer  1 allow 

* 

" 1 

* 

* ■ 

Idle  Cropland 

1 

555 

550, 

540 

540 

Reserve  Idle 

1.247 

1 .05  1 

229 

0 

K)  r A 1 

IRRir.ATI  n ( ROI’I  .AM) 

1 l.l  l(T 

10.9X9 

10,703 

10..34X 

All  Rlicul 

Hu. 

0 

0 

0 

0 

0 

0 

0 

Corn  Grain 

liu. 

69 

6.093 

Ml 

7.9IX 

63 

10.694 

1 

8.859 

Corn  Silage  1 qinv.  ^ 

Ton 

7 

124 

14  j 

3X9 

6 

154 

17 

668 

Son'iium  Grain  > 

liu. 

5 

46  X 

7 

941 

K 

1 .404 

i 25 

5. 051 

Bariev 

liu. 

0 

0 

0 * 

0 

0 

0 

0 

0 

Alfalfa  Hav  ! .|uiv. 

Ton 

■> 

7 

1 

7 

1 

H 

1 

5 

Soybeans 

liu. 

■) 

65 

7 

305 

10 

534 

1 

39 

Drv  Means 

Cwl. 

0 

0 

0 

0 

0 

0 

0 

0 

Potatoes 

Cwt. 

1 

‘JO 

1 

104 

1 

120 

1 

89 

Sugar  Heels 

I on 

12 

150 

2 1 

46 

3 

69 

3 

70 

( ropland  Pasture 

1 .r. 

♦ 

417 

* 

622 

♦ 

699 

• 

781 

Olher  Crops  llarv. 

4 

0 

5 

0 

5 

0 

4 

0 

Idle  Cropland 

1 

4 

3 

s 

Reserve  Idle 

0 , 

0 

0 

0 

0 

0 

0 

0 

roi.Ai 

lO.i 

101 

100 

9H 

( ROI’I. AM)  rOI  AI 

1 

1 1.219 

1 1 .090 

i 

1 

IO.H03I 

10.446 

Wild  (Native)  Hav 

Ion 

(>2 

100  ^ 

62 

116 

1 

62 

I2X 

60 

133 

Pasture  & Range 

1 .('. 

2.423  1 

2.739.906 

2.400 

3.715,002 

2.37X 

4.196.5S6 

2. .360 

4.385,232 

(iR  AZINO  lOI  Al 

2.4X5 

2.462 

2.440 

2.420 

(ira/ed  Woodland 

1 L. 

5b0  ' 

202.S02 

555 

230.43H 

546 

248.157 

535 

252.760 

N »ivgra/cd  WoodL.nd 

71 

6‘J 

69 

67 

lORlSI  lOI  AI 

h.il 

624 

615 

602 

Other  \g.  1 and 

447 

442 

435 

414 

lOI  Al  \(.  1 AM) 

14.7X2 

1 4 .(.  1 X J 

__ 

14.203 

....  . J 

13.SS2  J 

* I uSN  5(MJ  .K  fos. 


HO 


Table  54  - CROP  ACREAGE  AND  PRODUCTION,  KANSAS  SUBBASIN 


NONIRRK,.  C ROWLAND 
All  Wliojt 
Rye 

Corn  drain 

Corn  Silage  ! -.imv. 

Sorgiium  (irain 

Oats 

Harle\ 

AM'alla  Ha>  J ijuiv. 

I la\seed 
Soybeans 
Dry  Beans 
Potatoes 
Sugar  Beets 
Cropland  Pasture 
Other  Crops  Harv. 
Summer  I allou 
Idle  Cropland 
Reserve  Idle 


1 

Current  Normal 

I9S0 

Al 

Production 

Veres^  Production 

2(MH)  I 

es  Produs  turn  I 


149.751 

2,144 

44.67  3 

6.1  .^n 

94. M i 
7.256 
9.591 
2.052 
0 

I.0(»4 

9 

0 

0 

607. S73  I 


tUN)0  I mtsi 


7..M6)  219.477]  7.077]  244.09?  j 6.2.0J  I 


2lS.5l.^ 
9.049 
12K.601 
9.9  ^ 1 
2^0.746 
7.04" 
9.1SS 
2.904 
O 

27.442 


S66.076  i WO  405.5'>5  .^75  950.14" 


IRRK;AH  1)(  ROPLANI) 
Ail  uiieat 
Corn  (irain 
Ct»rn  Silage  l.quiv. 
Sorgiium  (irain 
Barle> 

Alt'alt'a  Hay  I quiv. 

Soybeans 

Dr\  Beans 

Potatoes 

Sugar  Beets 

Cropland  Pasture 

Other  Crops  Harv. 

Idle  ( ropland 
Reserve  Idle 

TOIAL 

( ROPI.AM)  lO  I Al. 

Wild  (Native)  Hay 
Pasture  K Range 

(iRA/lN(i  lOlAL 

(ira/etl  Winulland 
Non-gra/ed  Woodland 

I ORI  SI  lOl  AL 
Other  Ag.  Land 
TO  I A I A(i  I AND 


109..' I 6 
2.056 
49.100 


[4K.060 
1.922 
S7.63S 
55K 
732 
152 
4 37 
2.1^7 
3.265 
56-346 


1.695 

1.690  1 

' 22.106  ! 

! 

21 .929  1 

1 

4I'I 

320  ' 

463  ' 

315 

515 

7.1115.170 

13,20!  1 

j 7.956.406  j 

13.165  ! 

S.5')5.:S5 

120.1X6 

1 5,5:1 

571 

' 126.24  2 

1 3.460 
369  , 

i:y.i-i5 

r 


Table  55  - CROP  ACREAGE  AND  PRODUCTION,  LOWER  MISSOURI  SUBBASIN 


Current  Normal 

14  so 

2IM10 

2020 

Crop 

1 nil 

Acres 

Production 

.Acres 

Production 

, \urc' 

Production 

Acres  i Pr<»ducifon 

(1.1)00  1 nil') 

NOMRKU,.  C KOI’I.  \M) 

All  Uhcal 

Bu. 

9S5 

.^0.524 

USK 

5 i .OS4 

I.I  'Ab 

5(>.S1  ' 

1 .54(1 

44.>S(, 

K>c 

Bu 

1 

2n 

1 

35 

1 

3(i 

i 

20 

C orn  (lr;im 

Hu. 

:.i  ly 

127.1  14 

1 

172.704 

2.4S4 

25b.  A l(. 

2.1  ^0 

2b5.215 

Corn  Silage  1 quiv . 

i on 

2:5 

2.I7S 

142 

1.7S.1 

U.o 

2.254 

230 

3.00S 

Sori’huin  Cirain 

Uu. 

M.ilStl 

aS.v 

2h.4o(. 

515 

41.1bS 

141 

40.1 1 1 

Oals 

Bu. 

522 

14.1.27 

4(14 

15..122 

12.55S 

110 

(..034 

liark'V 

Bu. 

uu 

2. (.,17 

74 

2.70K 

5b 

2.I4(. 

20 

1.1.15 

Alt'all'a  lla\  1 qinv. 

I on 

LSI.' 

1 ,(>20 

.1.1  14 

1.1K2 

.1.20  1 

1 .S40 

4.150 

1 la\socil 

Bu. 

1) 

(1 

0 

0 

u 

II 

0 

It 

Sov  hcans 

liu. 

1.424 

4(i.lMM) 

1 .41, 1 

51.125 

1 .54(1 

bS.ii37 

1 

7.1.75s 

Dr\  Means 

C vu. 

0 

n 

0 

n 

n 

(1 

(1 

0 

Potatoes 

Cvv  t. 

s 

144 

s 

lb  3 

1 

14.1 

5 

410 

Siiiiar  Beets 

1 iin 

0 

11 

(1 

0 

(1 

(I 

II 

0 

Croplaml  Pasture 

1 .1 

714 

1.1.15.42S 

71S 

1 .44S  S5S 

717 

1.72.1.412 

(.40 

I.SO0.4(i4 

Ollier  C rops  I larv . 

ss 

ss 

n7 

'0 

Summer  1 allow 

0 

(1 

(1 

(1 

0 

0 

0 

II 

Idle  Cropland 

5111 

445 

475 

455 

Reser\e  Kile 

1 ..144 

1 ..1 1 7 

^(14 

(1 

lor  Ai 

10, 20.^ 

4. 4(1(1 

b.53  7 

4,114  7 

IKKICAll  DC  KOIM  AM) 

All  Wlu-Ml 

Bu. 

0 

0 

0 

(1 

0 

(1 

II 

0 

Corn  ( Jrain 

Bu. 

1 

S5 

1 

140 

1 

15s 

1 

15s 

Corn  Silage  1 <pii\ . 

Ion 

0 

(1 

0 

0 

(I 

(1 

0 

Sorizhum  Oram 

Bu. 

(1 

0 

0 

0 

(1 

(1 

0 

0 

Bariev 

lUi. 

0 

0 

0 

0 

(1 

n 

0 

0 

Altall'a  Hav  1 quiv. 

I on 

0 

0 

1) 

0 

n 

<1 

0 

(I 

Sov  beans 

Ku. 

(I 

0 

0 

0 

II 

(1 

(1 

0 

Drv  lieans 

Cwi. 

0 

0 

0 

II 

b 

1) 

0 

n 

Potatoes 

Cvv  t. 

1 

50 

1 

27 

1 

3: 

1 

NS 

Suear  Beets 

I vm 

0 

0 

0 

11 

(1 

0 

0 

1 1 

Crojdaiui  Pasture 

1 1 . 

n 

(1 

0 

0 

0 

1) 

0 

0 

Other  ( n>ps.  liarv. 

3 

Idle  ( ropland 

0 

0 

1) 

0 

lOI  \l 

5 

5 

5 

5 

( KOI’I  \M)  lOI  AI 

III.2IIS 

4.41  1 

4.54: 

4.102 

Wild  (Native)  JJav 

I on 

Ui.s 

127 

|(M) 

I4(, 

4.1 

I.K. 

S5 

K-5 

Pasture  A.  Range 

i.i 

7.224 

S.42S.WIS 

■'.1 10 

1 1.415.221 

7.021 

I2.57(i.bbl 

b.‘*54 

12.bIb.4S4 

(.K  S/1N(.  lOI  \1 

7..04 

7.2111 

7,1  14 

(..S14 

( ira/ed  W oodland 

1 1 

.1.111.1 

bP0.H4ti 

C044 

7S0.70S 

2.4S7 

S00.4SS 

2.4  14 

S44.:5  3 

Non-gra/ed  Wootllaiul 

2.SS5 

2.M4 

2.5S4 

2.5  14 

1 OKI  SI  lOI  M 

5.7.SK 

5.SSS 

5.5^1 

.1.4  11 

t )tiier  \l'  I and 

7‘M 

'HO 

■’54 

(i4S 

im  M \(.  1 \M) 

24.12.1 

2.Cf>54 

22.4SI 



_ _ 

22.0' 



• I I’SS  (fl.lM  f <M) 


Table  56  - VOLUME  OF  GROWING  STOCK  AND  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND, 
MISSOURI  BASIN  - BY  SPECIES  AND  STAND  SIZE  CLASSES,  1962 


(iruw ing  Slock 


Species 

1 

Iota) 

Poletimher 

Saw  timber 

( Thousand  ( ubic  TeeU 

Sotlwoods: 

Douglas-lir 

2,SSh,4.S.'! 

663,460 

:.:::.495 

Ponderosa  pine 

2.yill»..174 

71  1.362 

:.i  H9.01 7 

1 rue  firs 

7('X,72X 

302.460 

466.246 

Spruce 

.C^3..'05 

1,947,464 

lodgepole  pine 

6,132,240 

2.434.216 

.3.196.012 

Southern  pines 

I9.h0(l 

9.500 

10.100 

1 astern  red  cedar 

10,300 

9.100 

,:oo 

Other  softwoods 

6,30,647 

146.442 

451.705 

Total  Softwoods 

1.3 ,664,1  31 

5,162,667 

10.466.264 

HardwLH)ds; 

Select  oaks 

626.200 

2bK.000 

360.200 

Other  i»aks 

7 10.300 

405.600 

304.700 

Hickorv 

165,700 

101.600 

64.100 

Asli  and  alnut 

9S.000 

1 37.300 

Cottonwood  and  \spen 

957,546 

56S.fi4: 

566.956 

Other  hardwoods 

764.673 

25S..504 

506.569 

Total  Hardwoods 

3.461.471 

1.500.146 

1,961.625 

TOIAI. 

14,131.102 

6.663.013 

1 2.446,064 

Sawtiniber 

Species 

I'otal 

In  Saw  timber  Stands 

In  Other  Stands 

( Thousand  Hoard  T'eet* ) 

St)lt\\  oods; 

Douclas-fir 

10.676.713 

7.160.540 

3.716.173 

Ponderosa  pine 

10.06  1.321 

7.446.666 

2.614,653 

1 rue  firs 

2.216,741 

1.661.206 

337.535 

Spruce 

I0,7.n.h52 

9.9:0. 1 

6 17,524 

1 odjiepole  pine 

15,453.405 

4.54  1,177 

6.362.226 

Southern  pines 

h4.5(H) 

:o.7()ii 

43,600 

1 astern  red  cedar 

7.500 

1 .100 

6.400 

Other  softwoods 

■’  ■’S5.0KS 

1.650,633 

604.1  K5 

1 olal  Soflw«H)ds 

52.1  74.K50 

3T672.347 

14.502.503 

Hardwoods; 

Select  oaks 

2 1 .^S.900 

1 .6  35,400 

5t»3.0tHi 

Other  oaks 

1,605.200 

1 .1  20.200 

6H5.000 

Hickorv 

595.000 

:s4.9MO 

1 10.10(1 

Asli  and  W alnut 

7 10.500 

556.100 

152.400 

( oltonwood  and  \spen 

2.560.574 

2,24  3.671 

3 16.703 

Other  hardwoods 

2.751.401 

2.21  1,212 

540.6.S9 

lotal  Harilw(»ods 

I0.b>2.075 

S.0>4.1S.^ 

2.'07.S92 

loi  u 

62.536,925 

45.726.5  30 

I6..M  0.395 

I 


ij 


I 
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Uni  crn.itiMiul  one  lonrth  rule. 


Table  57  - VOLUME  OF  GROWING  STOCK  AND  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND, 

MISSOURI  BASIN,  1962 


Ownership  Class 


Federal 


All  Species 


Softwoods 


GROWING  STOCK 
(Thousand  Cubic  Feet) 


Onternationul  onc-tourlh  inch  log  rule. 
2 Includes  farmer-owned. 


f 

i 

L 


H4 


Hardwoods 


National  1-orests 

11,918.947 

1 1 .648.903 

270,044 

Bureau  of  Land  Management 

,‘;39.589 

508.269 

31.320 

Other  l ederal 

50,613 

10.569 

40.044 

State.  County,  and  Municipal 

422.698 

363.740 

58.958 

Private: 

1 

Indian 

263,413 

216,721 

46.692 

1 orest  Industry 

4,500 

500 

4.000 

Other  Private^ 

5, 931. .342 

2,920.429 

3,010,913 

Total  All  Ownerships 

19.131.102 

15.669.131 

3.461.971 

SAWTIMBLR 

(Thousand  Board  Feet ' ) 

1 ederal: 

National  1 orests 

39,073,409 

38.793.913 

279,496 

Bureau  of  Land  Management 

1,708,189 

1.654.950 

53.239 

Other  1- ederal 

183.757 

30.284 

153.473 

State,  C ounty  and  Municipal 

1..347,.340 

1.214.122 

133.218 

Private: 

Indian 

804.941 

670,032 

134.909 

1 orest  Industry 

1 1,500 

1,500 

10.000 

Other  Private^ 

19.407.789 

9,810.049 

9,597.740 

Total  All  Ownerships  ' 

62.536.925 

52.174.850 

10.362.075 

J 


Table  58  - VOLUME  OF  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND,  MISSOURI  BASIN,  1962 


Diameter  Class 

(Inches  at  Breast  Height) 

All 

9.0  - 

1 1.0 

13.0  - 

Species 

Classes 

10.9 

12.9 

14.9 

(Thousand  Hoard  Teet  • ) 

Softwoods: 

l)ouj:las  fir 

III.S76.7U 

2,146,464 

1.462.294 

1.494.773 

Pondcrosa  pine 

10.061.321 

2,084.871 

1.832.837 

1,765,238 

True  firs 

2.2IS.74I 

867.327 

501.707 

352.683 

Spruce 

10.737.652 

1 .174.387 

1,473.271 

1.60,3.693 

l.odgepole  pine 

15.953.405 

6.695.752 

3,932.7  15 

2.631,094 

Southern  pines 

64.500 

31.100 

16.(KMI 

12,700 

l asiern  red  cedar 

7.500 

2.900 

1 900 

1.700 

Otlier  softwoods 

2.255.0  IS 

699.234 

4 36.4  26 

369.75  3 

I otal  Softv\ oods 

52.I74.H50 

13,702.035 

9,657,150 

8.231.634 

Hardwoods: 

Select  oaks 

2.138.900 

T 

649.800 

49  1 .400 

Other  oaks 

1.805,200 

505.400 

338.000 

Hickor\ 

395,000 

97,200 

89.600 

Ash  and  Walnut 

7m,5(H) 

1 54.600 

195,700 

C'ottonwtiud  and  Aspen 

2.560.574 

524.004 

29(1.905 

Other  hardwoods 

2.751.901 

459,824 

385.745 

total  Hardwoods 

;0..162,075 

2.390.828 

1.841.350 

All  Species 

62.5.^6.925 

13.702,035 

12,047,978 

10,072,984 

15.0  - 

17.0  - 

19.0  - 

21.0  & 

Species 

16.9 

18.9 

20.9 

Larger 

(dhousand  Board  l eet’) 

SoftwiH)ds: 

Douglas  tir 

1.466.38 1 

1 .096.373 

847,256 

2.363.172 

Ponderosa  pine 

1,549.532 

1.163,280 

768,582 

896,981 

1 rue  firs 

26  1 .769 

130.678 

50.55.1 

54.024 

Spruce 

1.580.1  51 

1.328,383 

1,06  1,034 

2.516.733 

l.odgepole  pine 

1.480.194 

733.264 

282,817 

197.569 

Southern  pines 

4,300 

400 

1 astern  red  cedar 

1 .000 

Other  softwoods 

284  121 

190,671 

91.S66 

1K0.947 

Total  Softwoods 

6,627.448 

4.642.649 

3.104.508 

('.209.426 

Hardwoods 

Select  oaks 

363.400 

207.500 

171.700 

255,100 

Other  oaks 

269.500 

187.500 

1 57.500 

297.100 

Hickory 

SO.iOO 

57,300 

.15.200 

15.600 

Ash  and  \\  almit 

145.900 

S9 .400 

6K.200 

56.700 

( ott<mwood  and  \spen 

285,207 

254,747 

25.1.57.1 

052.1  lx 

Otlier  hardwoods 

444.638 

-MS.492 

.146,602 

79fA.(iOO 

Total  Hardwoods 

I.5XS.745 

1 .1  14,739 

1.032.775 

2. ,19  'v.6l.l 

\ll  Species 

8.216.193 

5.757.388 

4.1  37.283 

8.60  3.064 

<tiu'  loiirlli  ruli-. 

I’n-.isl  hi^h  smIi\m»ck1s  ‘>.o  itulK•^.  li.tnluMiuls  I l.o  nuhos. 


K5 


r 


Table  59  - NET  ANNUAL  GROWTH  OF  TIMBER  ON 
COMMERCIAL  FOREST  LAND, 
MISSOURI  BASIN,  1962 


Species 

Growing  Stock 

Sawtimber 

(Thousand 
Cubic  Fee!) 

(Thousand 
Board  Feet* ) 

Sot'lwoods; 

Douglas  fir 

26.646 

91,027 

Pondcrosa  pine 

50.570 

178.562 

I riie  firs 

2.822 

7,331 

Spruce 

22,340 

107.899 

1 odgcpole  pine 

66.093 

144.067 

Southern  pines 

490 

2.390 

!■  astern  red  cedar 

930 

730 

Other  softwoods 

6,566 

23.874 

Tola)  Softwoods 

176,457 

541.218 

Hardwoods: 

Select  Oaks 

24,300 

106,840 

Other  oaks 

22.470 

50,680 

Hickory 

9,070 

18,050 

,\sh  and  Walnut 

14,890 

53,818 

Collonwood  and  Aspen 

18,1.34 

57.234 

Other  hardwoods 

41,080 

133,252 

Total  Hardwoods 

129,944 

419,874 

I or  A I 

306.401 

961,092 

Mntern;iliiiiKil  one-tnurth  inch  lop  rule. 


Table  60  - TIMBER  CUT  ON  COMMERCIAL  FOREST 
LAND,  MISSOURI  BASIN,  1962 


Species 

Growing  St^K  k 

Sawtimber 

(Thousand 
Cubic  Feel) 

(Thousand 
Board  Feet  ’ ) 

Softwoods; 

Douglas  fir 

1 1 .029 

75.679 

Pondcrosa  pine 

18,501 

88,907 

1 rue  firs 

594 

3.258 

Spruce 

6.139 

33,939 

l.aclpcpolc  pine 

29.242 

170.497 

Southern  pines 

389 

1.724 

Fasiern  red  3'cdar 

243 

713 

Other  softwoods 

Total  Softwoods 

66,137 

374,717 

Hardwoods: 

Select  oaks  i 

16,207 

76,123 

Other  oaks 

6.85  8 

31,982 

Hickory 

1,221 

4.472 

■Ash  and  Walnut 

}.222  1 

15,892 

Cotl(»nwtH)d  and  Aspen 

4,467 

25.455 

Other  hardwoods 

6.085 

25.65  2 

Total  Hardwoods 

38,060 

179,576 

TOTAL 

104.197 

554.295 

Mnlcnniliornil  onc-tmirth  null  lop  rule. 


Table  61  - TIMBER  CUT,  GROWTH,  AND  INVENTORY  OF  GROWING  STOCK  ON  COMMERCIAL 
FOREST  LAND,  MISSOURI  BASIN  - 1952,  1962,  AND  PROJECTIONS 


Species  (iroup 

1952 

1962 

1980 

2000 

2020 

(Thousand  Cubic  Feet) 

Inventory  * 

All  Species 

13.400.455 

19.131.102 

22.595.500 

26.740.400 

30.984.600 

Softwoods 

10.758.403 

15.669.131 

17.418.900 

19.394.800 

21 .5  16.000 

Hardwoods 

2.642.052 

3.461.971 

5.176.600 

7.345.600 

9.46K.600 

(irow  th’ 

■All  Species 

233.1 14 

306.401 

409.700 

522.200 

62(1.300 

Softwoods 

139.689 

176.457 

232.900 

290.800 

338,400 

Hardwoods 

93.425 

129.944 

176.800 

231.400 

287.900 

Cut^ 

All  Species 

91.856 

104.197 

196.400 

505.700 

401.400 

Softwoods 

44.202 

66.137 

1 3 1 .800 

187.800 

223,700 

Hardwoods 

47.654 

38.060 

64.600 

1 17.900 

177.700 

^*\s  of  January  I.  1953  and  1963. 

^ The  growth  in  196  2 is  gross  growth  reduced  hy  current  mortality,  l or  other  years,  grow  th  is  reduced  h\  average  mortalilN . 
'’The  cut  in  1962  is  timber  harvested,  l-or  other  years,  it  also  includes  volume  “lost’*  due  l»>  Hooding,  land  clearing,  and 
land  reclassification. 


Table  62  - TIMBER  CUT.  GROWTH,  AND  INVENTORY  OF  SAWTIMBER  ON  COMMERCIAL 
FOREST  LAND,  MISSOURI  BASIN  - 1952,  1962,  AND  PROJECTIONS 


Species  (Jroup 

1952 

1962 

1980 

2000  1 

[ 2020 

(Tlu)usand  Board  Feet* 

» 

Inventory ' 

.All  Species 

48,699.274 

62.536,925 

67.8,34.400 

71,700.900 

73.604.100 

Softwoods 

40,047.537 

52,174,860 

54.379.800 

55.969.900 

56.977.200 

Hardwoods 

8.651.737 

10.362.075 

15.454.600 

15.731.000 

16.626.900 

(irow  th 

All  Species 

743.042 

961.092 

1,138,500 

1.315.100 

1,4  30.700 

,St>t  twoods 

4 24.541 

541.218 

6.36.400 

800.300 

K55.KOO 

Hardwoods 

318,501 

419.874 

452.100 

5 14. son 

574.900 

Cut 

.Ml  Species 

3 18, .340 

554.293 

•77,400 

1.145.200 

1 .365.400 

Softwoods 

154,565 

374.717 

581.700 

735.500 

S10.400 

Hardwoods 

163,775 

179,576 

295.700 

409.70(1 

555.000 

L'\s  of  January  1.  1953  and  1963. 
^International  one-fourth  inch  log  rule. 
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Tdble63  - ESTIMATED  EMPLOYMENT  IN  TIMBER  BASED  MANUFACTURING  INDUSTRIES, 
MISSOURI  BASIN  - 1952,  1962,  AND  PROJECTIONS 


Industry 

1 Vear 

1952  1 

I9h2 

I^SO 

20(M)  i 

2020 

( I housand  1 mployecst 

Lumber  and  Wood  Products* 

7 h 

H 9 

III..'  1 

1(1  d 1 

I 119 

Sawmills  and  Piamiu:  Mills 

i4  :i 

(4  4i 

id  h I 

i4oi  1 

1 .4  51 

Veneer  and  Plv\s  ot»d  Plants 

(d  1 1 

lO.1 1 

10. 1| 

(0  5i 

(1)  b( 

Other 

( .’>  5 1 

l4  4| 

o2, 

1 M 

lb  S 1 

Pulp.  Paper,  and  Allied  Products* 

(.  1 

K 2 

1.5  2 

1 1 ’ 4 

19  1 

i iniber  HariestiiiL'  * , 

6 1) 

(1  - 

1 

4 t> 

Missouri  basin 

2(1  I 

22  2 ! 

24  11 

1 '1  1 

L - ' ' 

Mtu'liKics  otnpiny  nu'iii  vcnoiT  aiul  plxuimj  pl.iiitN.  s.ivvtmiK.  >hin^lc  tiiilK.  Nl<i<.k  milK  .ittJ  pl.imitk'  iiiill''  in 

proJucin^  lumlH'r  und  \NnnJ  h.isic  m.iloruls.  ;iiul  ostahlishmcntx  cn^ia^cd  in  mjnut.K  liinn^  linistu-il  .mults  tn  uic-  cniircU  wr 
niamh  «*l  wonj  (Major  jirnup  24  cxlIu Jinj:  okIo  St»  24  1 as  JctinoJ  l>\  Itic  liiifcaii  "t  tho  ( i-iisus  i 
•Includes  employ  incnt  at  establishments  maiuitaL  tiirinj*  pulp  primarily  from  vmhiJ  and  tr-nn  lajis  and  mHum  tihcfs  konxertine 
these  pulps  into  paper  «»r  hoard,  and  the  manufacture  ol  [Mper  and  paperl'oaid  into  konverti-il  pr  -duct'  sn^  li  .is  kottesl  paper, 
paper  huj»s.  paperboard  f>t)\es.  ami  eiiveiopes.  (Major  jiroiip  2o  defined  l'\  tlie  Miireau  oi  t ensus  i 
•'includes  emj'loyment  in  limber  harsestiiij:  tlensed  by  diNiilmj:  output  of  eac  li  j'fo*l»u  t In  aiinu  il  ..Mj'iit  per  emplovee  1 his 
includes  the  employment  rej'orted  by  S.l  (.  (.  ode  No.  24  1 


Table  64  - CURRENT  LAND  CONSERVATION  TREATMENT  AND  NEEDS 
PRIVATE  AND  FEDERAL  AGRICULTURAL  LAND 
MISSOURI  BASIN 


Item 

lf)tal 

Total  Adequately 
Treated 

1 Land  Newling 

l*Toper  Management 
l*raetiees  Only 

l*roper  Management 
& N egetatbe  & or 
1 Mivh.  IVaetices 

(Airos)' 

(Acres)' 

('-) 

(Acres)' 

(';) 

t Veres) ' 

('ll 

Private  Land^ 

1 

Cropland 

10.1.7S9 

37.902 

16 

3|.b00 

11 

14.227 

.33 

Pasture  A:  Ranee 

1 52.064 

62.1.16 

41 

[ 65.4  96 

41 

2-C032 

l6 

l oresi  & \S  oodland 

1.1 .6  “54 

6.H79 

.*^0 

19 

1.4  19 

1 1 

Other  Ai: 

.L5b|  1 

2.9.3  2 

X2 

26  2 

s 

167 

10 

l.iul 

27.1.66S 

109. H49 

40 

102.774 

lx 

61.045 

s s 

1 ederal  l and 

Pasture  cV  Ramie 

24.170 

I1.7S7 

6.7X1 

2S 

.3.b02 

15 

1 (>re'‘t  c*t  Woodland  1 

14,4.12 

1 1.577 

SO 

1.729 

1 2 

U 26 

H 

Missouri  Hasin  | .'8.b(l2 

25..164 

b(» 

s..*;to 

S S 

4.72X 

12 

* I ftousands 

^Includes  State . county . and  local  j!o\ eminent  lands. 
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CHAPTER  3 

MUNICIPAL,  RURAL  DOMESTIC, 
AND  INDUSTRIAL  WATER  SUPPLY 


ITic  ohjoctivcs  ol'  lliis  cluiptoi  arc  III  lo  o\ammc 
picseiil  imiiiicipal  ,im.l  iiKliistnal  u alci  iitili/aiioii.  ( 2 ) lo 
pmn.’i.l  luture  nuimcipal.  riiial-doineslic  and  iiidnstnal 
watoi  demands,  and  (.')  to  compare  existing  sxstem 
water  service  eapal'ilit>  and  (.|iialit\  ol'water  snppK  with 
a rated  tiortnal  to  indicate  aieas  of  s> stem  madei.|iiac\ . 

To  establisli  itilormation  loi  this  studs  all  extstmg 
water  utilt/ation  data  available  were  tabulated,  then  sent 
to  the  appropriate  .States  I’oi  their  review,  revision, 
updating,  and  return.  The  States  were  asked  parlicularls 
to  include  ans  available  intonnalion  on  industrial  waiei 
supplies.  .Additional  industrial  data  were  obtained  Ironi 
the  Bureau  of  Census,  the  Bureau  of  Mines,  and  the 
f ederal  Bower  Commission 

VVatei  (.piality  criteria  were  developed  lor  inunicipal 
and  domestic  and  industrial  water  uses.  The  qualilv  of 
existing  sources  of  supply  was  then  compared  with  these 
criteria.  These  planning  criteria  were  established  prior  to 
the  adoption  of  l ederal-Staie  water  quality  standards, 
but  are  quite  similar  to  the  olficial  slaiidaids  which  have 
since  been  adopted  and  approved. 


WATER  REQUIREMENTS 

Kales  of  municipal  water  use  vary  gieatly  tliioughoiil 
the  basin.  The  climate,  as  .iffecled  by  altitude  and 
humidity,  iiinueiices  the  pei  capita  water  use 
significantly.  The  rale  is  allecled  also  by  such  items  as 
lawn  sprinkling,  kitchen  and  samlaiy  uses,  and  the 
amount  of  commercial  use  by  indusiiies.  Within  the 
basin  per  capita  use  vanes  liom  I 1 to  "20  gallons  pei 
day.  l or  uniformity  in  planning  lales  were  selected  for 
the  si/e  of  llie  coinmumly  and  Us  geneial  geographical 
area. 

Planning  Criteria 

Climatic  dilfeiences  were  allowed  loi  in  the  planning 
criteria  by  establishing  demand  vaiiance  .iccoiding  to  the 


Biecipitation  I llectiveness  Index  (I’d  I l'  Ihe  Bi  d 
was  devised  loexpie's  that  pan  ot  piecipilalion  which  is 
et'leclive  in  meeting  moistuie  lequiiements  ot  plants.  .A 
44  B.l  .1  was  established  to  approximate  the  geogra|vliR 
hniil  below  which  lawn  sprinkling  and  shrub  and  garden 
irrigation  are  important  pans  ol  municipal  walei 
lequnemenis.  d he  location  ot  this  value  roughly 
coincides  with  that  ol  a line  representing  22-inch  aveiage 
annual  piecipit.iiion.  and  is  shown  on  ligure  Is. 

Cities  ovei  lO.OOO  population  vveie  inventoried  to 
deteimme  present  aveiage  water  use.  Where  present  use 
was  111  excess  ol  12,'  to  1.^0  gallons  per  capita  per  day  a 
check  was  made  ol  industrial  vvatei  use  and  unit  values 
adjusted  accordingly  These  adjusted  values  then  became 
the  futuie  per  capita  demand  crileiia  loi  the 
community. 

I'or  conitmmities  under  Itl.UOO  population,  Ihe 
following  future  vvatei  demand  criteria  were  adopted. 

Blaces  of  2.,x()()  to  10.000  population 

l ast  of  44  B.l-.l.  hue  125  g c d 

West  of 44  B.l.  I.  line  I50g  c d 

FIGURE  18 

PRECIPITATION  EFFECTIVENESS  INDEX  LINE 


•l'»r  tufthi-r  ruler  li»  p-iue  1 <‘2  «>t  t vh  \ 

honk  lt»r  I ‘M  I 


I’laLX".  wall  ih.ai  2.50U  popul;ilion 


1 jsl  of  44  IM'.I.  line  M)  g e J 

\\  esi  ol’ 44  IM  .1.  hue  1 ^0  g e d 

Ruial  Imnies: 

V\ali  pressiiri/ed  s>^leln  50  g e d 

WhIhhii  |iiesMin/ed  sy-.leiii  lOg  e d 


Wlieie  average  water  u^e  ligiires  weie  currently 
gi eater  than  those  sliown.  a check  was  made  ol  industrial 
water  uses,  and  the  values  adjusied  accordingls  , 

hollowing  adequate  treatment  ol  all  wastes,  the 
return  How  will  lie: 

Places  greater  than  10.000  population  based  on  e.sist- 
mg  data. 

Places  of  d, 500  to  10.000  [lopulation:  Return  Ilow 

ol  100  g/c/d 

Places  with  less  than  2.500  potnilation:  Return  flow 

of  75  g,  c d 

Some  comnunnties  with  less  than  10.000  people 
currently  use  more  water  than  the  limits  established  bs 
criteria.  Uhen  this  occuned  it  was  a.ssiimed  that  all 
excess  diversion  was  consumptively  used. 


Present  Water  Service 

The  10(i5  basin  population  was  estimated  to  be 
S.5b0,000  persons,  with  5.|b0,000  or  (lO  percent 
residing  in  2.M  urban  places'  and  .'..'SO.OOO  persons 


classed  as  riiial.  I aim  lesidents  weie  1 ..'40.000  and  itiial 
nonfarin  lesidenls.  2.040.000 

1 he  watei  supplies  loi  the  ina|oiit\  ot  the  vities  and 
towns  noted  in  table  <i5  geneiallv  aie  quite  good  I he 
pimcipal  piobleni  coniionimg  these  comniuiiities  is  that 
of  pioviding  watei  to  the  new  homes  being  built 
generallv  m subdivisions  mi  the  peiipheiv  ol  ihe 
populated  aieas.  .Six  sm.h  places  have  limned  supplies 
and  aie  Unced.  in  times  ot  diought.  to  lalioii  watei 
diirinu  peak  use  periosls.  Itloits  aie  mideivvav 
continuoiislv  to  improve  eiihei  the  souise  ol  siqiplv  or 
the  distribuimn  svstem, 

Denvei.  vine  ol  the  hugest  sines  ni  the  basin,  impoiis 
Water  from  outside  the  .Missouii  Rivei  liasm.  Siip|ilies 
are  adespiate  toi  the  piesent  population,  how  ev  ei . n is 
anticipated  the  giovvth  ol  this  aiea  will  nesessiiate 
development  ol  new  supplies. 

Itevelopmenl  of  vvaier  supplies  m ihe  iiiial  sectoi  ot 
the  basin  has  lagged  behind  the  urban  sectoi.  altluiugh 
rather  dramalic  improvements  m the  riiial  sui'i'hes  have 
been  made  recentiv.  Ihe  neariv  2.4UU  incvupoialed 
villages  and  towns  m the  Missvuiri  basin  laiige  in 
population  from  2.5011  down  to  about  '5  peisoiis.  vv iili 
an  aggregate  population  shghtlv  ovei  I 1 milium.  Over 
1.500  of  these  places  have  central  vv aler  sv  stems  serving 

* ,\li  Lirb.in  pi. US'  Is  aslins-a  .is  It.umi:  .1  p.  •pul.i  In 'll  "I  <'\s*r 

;.5iio. 


The  Missouri  River  \nd  Mans  Inbiilanes  \re  \n  Important  Soiiree  ol  Mumcipal  ''ater 
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Table  65  - SUMMARY  OF  EXISTING  MUNICIPAL  WATER  SUPPLIES  BY  SOURCE 

MISSOURI  BASIN 


'■  ^ ] 

St)urce  of  sSupply 

1 

Number  of 
Supplies 

Total 

Population 

Served 

Ranges  of  ' 
Per  Capita 
Ise 

• ■ '1 

Improved 

Quality 

Desired 

■’1 

Inadequate 

Quantity 

Number  (»f 
Supplies 
Requiring 
Additional 
Treatment 

Surtacc  Water 

204 

tlOIK)) 

, 3.578 

(gpedi 

29-558 

1 1 

Ciroiind  Water 

(I9.tr 

1514 

(29891 

2184 

1 1-72(1 

414 

b 

125 

( ombineil  Clroutul  ami 
Surface  W ater 

( 1200» 
50 

115251 
' 718 

51 -.544 

HI 

2 

1 olal 

, I77.t 

1 ('2811 

11-72(1 

' 435 

154 

1 1 1 .59,?  1 

|45I4| 

; . i 

L_.  , 

L --  - --J-  — 1 

L_  ... 

•v.ilui's  m njU'lilllCM's.  I45J  dal.i,  ,iri'  |'rc^cml•d  lur  lomp.irisun  In  slum  nuiimip.il  u.iUr  siippU  dtui-liipnu-nl. 


Shallow  Improperly  Developed  WelK 
Are  Unsiife  For  Domevtie  Use 


I .O-'O.IKM)  people.  Xboiil  M)0  places  uilh  .1  toljl 
populalioii  of  07. ()()()  do  not  have  a eenlial  vvalei 
supply  III  llie  iiiral  secloi.  Ilieie  are  ahoiil  d.d.'.TlHIU 
people  llial  live  in  iiidividiial  households.  111  uiiiucoipoia- 
led  places,  or  011  l.ums.  ()l  this  aiuouiil.  appioviuialely 
7(),()()()  people  are  serveil  hy  ceuli.il  w.ilei  supplies 
Nearly  iwo-lhiids  ol  ihe  lolal  jiopulalioii  in  the  iiii.il 
i^alenoiy.  01  1.5  luilhou  people,  aie  served  by  individual 
pressure  systems  .About  oue-lhiul  ol  ihe  population 
liviiii!  Ill  individual  hoiisehokls  ibolh  laiiu  and  iioulariii. 
or  Olltl  peoplel  does  iiol  h.ive  riiuiuuj:  ualei 

provuled  by  eilhei  individual  inessuie  01  public  walei 
svsieitts.  rills  siiu.ilion  Is  sicuilic.iiii  III  ihe  cousidei.ilioii 
ol  any  pioies  lion  ol  demand  I l.ible  t'l'  1 


VNherc  Satisfactory  Ground  \Naler  Is  Unavailable. 

Ihe  Tank  Waaon  Is  Heins  Replaced  Hv 
Modern  Uater  Sv stems 

Some  mdiisines  obtain  iheii  vvalei  supply  from 
municipal  systems  and  aie  coiisideied  as  a pait  ol  the 
piesent  and  fuluie  municipal  watei  demand. 

ludusirial  water  use  data  aie  hmiled  Only  aslual 
available  lecoids  weie  used  m the  study  I heie  vveie  54o 
mdustiies  repoiled  to  have  sepaial  ■ vvalei  supply 
svstems.  127  beins  loi  coolmsvvalei  only  ( ousiimplive 
use  IS  small  loi  some  types  ol  mdusiiy  and  the  leluin 
llovv  IS  available  loi  leuse  dovvuslieam.  Some  mdusiiies 
opeiale  on  a seasonal  basis.  The  iiumisipal  aiul  mdiistiial 
vv.uet  ev.ilualioii  mcludes  all  vvalei  u\|uiiemenis  ol  these 
I.s4'i|  mdustiial  I'lants.  The  iiumbei  ol  industries 
leported  is  |uobably  aboiil  10  peiceiil  ol  the  .iclual 
iiumbei  ol  mdiisines  opeialiiij;  111  the  basin. 

Reuse  of  Water 

Ihe  increasmi:  use  ol  vvalei  and  the  problem  ol 
piovidmi;  .iddilioiial  supply  have  eiveii  iise  to  much 
speciilalioii.  discussion.  leseaich  and.  111  some  cases, 
action  leeaidmi;  leuse  ol  vv.itei  \ numbei  oi  mdiisines 

u| 


Table  66  - NUMBER  OF  PLACES  & POPULATION  SERVED  BY  CENTRAL  WATER  SYSTEMS,  OR  INDIVIDUAL 
HOUSEHOLD  SYSTEMS,  AND  POPULATION  WITHOUT  RUNNING  WATER,  1965  (ADJUSTEDI 

MISSOURI  BASIN 


lotal 

With  Puhlic 
Water  Service 

U ()  Public  Water  Service 
but  \Nilh  Kunning  Uater 

\N  ()  Running 
U ater 

Population  Component 

I’laees 

Population 

Places 

Population 

Served 

Places 

Population 

Population 

(No.) 

(not)) 

(No.) 

(000) 

(No.) 

(000) 

(0(H)) 

1 rh.in 

ino.nni  \ .ner 

7 

2.500 

7 

2.515 

0 

5().(KH-i  00.0(10 

K 

6«0 

H 

b90 

0 

n 

25.001-50.000 

14 

5b0 

14 

5"  2 

0 

0 

iO.OOI-25.000 

y) 

h50 

.19 

(i40 

0 

0 

5.501 -10.000 

52 

400 

52 

41  1 

0 

n 

2.501-5.50(1 

1 1 1 

4in 

III 

422 

0 

0 

S'lhiui.O 

2.H 

.s.i  so 

2.11 

5.250 

0 

0 

Rum!  arm 

l.ni)l-2..sn(i 

519 

5,11 

.1 1 9 

5.11 

0 

0 

Lmicr  1.000 

2.055 

59b 

1.22.1 

449 

S52 

97 

IKui  schoUis 

1 

91.V 

i55i7 

1 

572 

2 Kb 

.SubioLil 

i:..’'-4i 

2.(140 

1.0  S5 

S.'2 

(>b9 

2 Kb 

Rural  1 arm 

1..14II 

( I5r- 

KK4 

441 

l..l;,l 

2,b05 

S 5C)0 

1.77,1 

6.2S0 

s;2 

1.55,1 

727 

* \iiinhcr  •>!  pLuos  n«*i  JoitMiiiincil  HoiiM'hnKls  r.tnec  tn»n«  single  Jwollinj:  i<»  ih<*sc  m an  unitu«'rp«>raicd  village. 
‘IiilIiuK-iI  III  pop  .lafion  scfveil  In  urban  ceniral  sNsienis. 


Table  67  SUMMARY  OF  EXISTING  INDUSTRIAL  WATER  SUPPLIES  BY  SOURCE 

MISSOURI  BASIN 


Source  ol  Suppiv 

Reported 

Number  of  Supplies 

1 

1 

Impttwed  1 
OuJjtv 
IX*  sired 

r ' " 

Inadequate 
j Quantm 

Number  of 
Supplies 
Requiring 
.Additional 
Treatment 

Pr<Kcvs  W ater 

C4)oling  Only 

Suita^L  Water  1 

105 

49 

0 1 

1 0 

0 

(irouiul  W.iter 

55 

12 

s 

s 

( t'lnbmcd  Surlaee  and  (iround  Walei 

_J 

23 

n 

" 1 

0 

prc^clUly  ucai  .itiJ  ici.\dc  w.isk-  waicr--  or  irsc  iiuiiiiai|'al 
Ncwagc  lo  i.'oiisei\o  waicr  or  reduce  vtrearn  pollirtrorr.  or 
bolli.  \ rrurnber  ol  ettres  do  draw  water  Irorn  rreer's 
corrlarnmu  tprairlrlrec  ol  varimrsly  Irealed  sewaue 
discliarued  In  upslrearii  cities.  I lie  importance  I'i 
adei|itate  veaste  trealmeirt  lacilrlres  and  intake 
pnnlication  piocesses  ..antiol  be  o\eteinpliasi/ed. 

Water  ti.se  is  eilbei  constiinnlive  or  noni.onsiiinptive. 
\ ct'irsiderable  p.orlirtn  r'l  llie  water  diverted  lot 
ininiicip.ll  or  industrial  pniposes  is  returned  to  the 
stream  and  beciimes  .ivailable  I’or  luilliei  use 
downstream.  pio\ided  mahle  qualilv  is  mamlained 
in  the  return  water.  Because  water  can  be  reused,  an 
e\ses'  ol  pross  use  o'.ei  supply  is  not  an  atitomalic 
iiiil'caloi  ol  water  shorlaue.  1 lie  inoss  demands  illustrate 
till’  oveiall  iiiaymltide  ol  water  re>.|Uiieiiienls.  but  lliey 
do  not  tellecl  sources  ol  supply,  location.  consmnpti\e 
use  or  water  leini'ied  to  the  siie.mi  lor  luitliei  use  I he 
apparent  gross  demand  o|  d.77,S.(MI()  acie-leei  in  I'hi.^ 
r.ii  mnmcipal.  tur.rl  doniesiic.  aiul  iiulustiial  w alei  is  met 
bv  the  Use  ol  I.S  percent  eromul  water  and  [leicenl 
siirlace  water . 


Future  Water  Demands 

.\n  assessmenl  ot  tuuire  numicipal.  rural  domeslic. 
and  industrial  water  lequiiemenls  and  sti|ip|y  is  a vital 
part  ol  ,1  riamewcirk  study  \\ailability  ol  adequate 
supplies  ol  suitable  quality  is  essential  to  the  well-being 
and  development  oT  any  area  To  establish  lequiiemenis 
ol  these  lunclional  uses  is  theieloie  of  highest  piiotily 

This  study . based  on  the  evisimg  conditions,  makes 
projections  .is  to  the  liiliiie  demands  ol  a single  purpose 
lunclional  Use  ol  iminicipal.  itiial  domestic,  or  industri.il 
water  reqniiemenis  developed  lor  each  key  year  of  the 
study  period  in  each  stibbasin. 

In  deleiittmmg  tuluie  water  demands,  the  present 
demands  ol  all  conmnmilies  having  a water  supply 
system  aiul  all  repotted  indtisliies  known  to  have 
independent  somcesol  supply  were  studied  I’optil.itions 
were  deleiniined  Itoin  the  Bure.iu  oT  ( ensiis  lecoids  and 
surveys  by  State  atithoi ities;  indtisirt.il  dala  were  v'b- 
l.imeil  lioin  the  Biiie.m  ol  Censiis.  the  Bureau  ol  Mines, 
the  I etietal  I’ovvei  ( inninission.  .ind  Slate,  county  and 
city  leconls 


Ml  2.'  urban  ceiiU'i  ^ in  llic  Iijmii.  I lie  lol.il  iiieie.ne  ol 
the  iiibaii  pupiilalioii  will  be  abuiil  10.5  iiiilluMi  pco|ilc 
who  will  iil‘l‘l!  new  Mlppli^.'^.  inipro\Lul  diNiribuiioii 
s\  sicnii.  Ol  both. 


Uy  2020,  11  is  esUnuited  thcie  will  be  4s5  plaees  in 
Ihc  Missouri  Basin  willi  a popiilalion  ol  2.500  oi  more 
liable  b<S).  Hie  atigreiiale  urban  populalion  is  piojeeled 
to  be  15.4  million  with  iieaiK  I I million  ol  these  lisiiig 


This  Dam  at  Blue  Rapids  Provided  The  Water  F'or  The  First  Miinieipal  SiippK  Svstem  in  the  Slate  of  Kansas 


Table  68  - MUNICIPAL,  RURAL  DOMESTIC,  AND 
INDUSTRIAL  WATER  DEMANDS, 
MISSOURI  BASIN,  1965-2020 


1 1 .l)(K)  \ere  f eet ) 


Miink ip.il  A Rural 
Dumeslic 

Imlusirut  i(iener,il I 
Mineral 

rherinal-t  leetrie  Power 
( o.il  M\  rlroirenalion 


The  eliaiiges  m the  imal  rtoiilaim  seetoi  will  also  be 
siumlieaiit.  It  is  estimated  there  will  be  2. (’05  meoi- 
poiated  villages  ami  plaees  with  an  aggiegate  population 
of  about  .'  2 million  b\  2020.  In  view  ol  the  pieseiit 
tieiids.  It  IS  antieipalevl  that  all  ol  these  plaees  w ill  have 
piiblie  water  seivke  or  its  er|uivalent  I he  total  basin 
populalion  liviiii:  III  iiiial  laim  households  will  deeiease 
to  about  700,000 

.\boul  20  peieenl  ol  the  iiiial  people  will  be  seiveil 
bv  public  svsiems  (It  ihe  lemainmg  iiiial  po|nil.iiion.  it 
Is  esiunaied  ih.il  luily  (’0.000  people,  oi  less  than 


slieam.  ('oiisaloniig  ilion  mipoitaiKc.  it  slioiild  ba  ilia 
objaatna  to  lullv  aatisla  pmjaalad  iiuiiuaipal  and  luial 
domaslia  watar  laqimainanls  iVom  awiilabla  aioimd 
and  or  Miilaaa  walai  siipiiliaa.  Ilia  dainands  loi  iiidus- 
inal.  niinaial.  and  tharmal-alaania  powai  usas  should  ba 
supplied  lo  the  extant  praatiaahle  within  plivsiaal  and 
legal  linutations.  the  options  available,  and  tolerable 
shortages  that  will  not  slgniliaaiitK  diiiiinisli  the  pro- 
diietive  eapability  ol  the  entei prises  piojeatad. 

-Miinieipal  and  rural  doinesiia  watei  demands  aie 
expeated  to  inarease  I'loin  a l‘)o5  laval  ot’  I (Ki.vUOO 
aare-teet  to  .'.IdO.OOO  aare-t'eet  b\  the  year  dOdO.  The 
evidenae  ol  population  densities  ineieasing  in  the  ruttire 
in  the  areas  that  ate  most  populated  lodav  is  retlealed  in 
the  water  demand  I'igures.  The  iiumiaipal  and  ruial 
domestia  demands  of  the  I’ialle-Niohrara  .Suhbasm  make 
up  nearlv  40  peraenl  ot  the  dOdO  basin  demand 
eompared  with  .'4  peiaent  aurrenily.  1 he  I’latle- 
Niobrara  and  the  Lower  Missouri  suhbasins  aombine  to 
make  up  nearly  two-lhirds  of  the  basin's  dt.ldO  muinaipal 
and  domestia  demand. 

Water  demands  lor  industrial  development  are  ex- 
peated to  inarease  from  405.1)00  aare-lee;  to  1.1  Id.OOO 
aere-feel  in  dOdO. 

The  three  largest  mdustiial  areas  m the  liituie  as 
measured  by  water  demand  will  be  the  ^'ellow  stone. 


IMalle-\hibiaia.  and  1 owei  \li--souii  siibb.iMir.  1 • gelhei 
lhe>  ni.ike  up  .iboiit  Ml  peKeiii  'U  the  dlidu  demand. 

Melalha  mmei.il  lesoiiKe'aie  lound  m the  moimlaiii' 
and  oiitwash  plains  in  the  western  p.iil  ol  the  basin  and 
111  the  Hlaak  Hills.  I he  m.mnmi  and  thoiiuiii  dej'oviis  m 
the  basin  are  expected  to  faae  a rapidK  maieasing 
demand.  Inareases  m laaomte  and  molvbdenmii  iiimnig 
along  with  derelopment  ol  high  ahmmia-bearmg  igiieou' 
roaks  and  alavs  aie  expeated  in  le-poiise  lo  the  large 
demand  foi  metals. 

.Almost  all  of  ihe  Missouri  liasiii  is  geneioiisK 
endowed  with  a vaiielv  ol  nonmelalha  iiiiiieial  re- 
souiaes.  riie  bulk  of  the  output  w ill  be  aoiisumed  loaallv 
lo  meet  aonsiiualion  indiistiv  iieeds.it  j nmmiium  aosi . 
Hie  use  ol  walei  in  sand  and  giavel  pit  o]ieralioiis  is 
inaideiilal  to  pit  opeialioiis  exaept  lor  washing  Hesaiise 
of  this  no  walei  demands  have  been  mahided  lor  sjiid 
and  gravel  operations. 

Mineial  fuels  lepiesaiit  the  giealesi  nmieial  v.ilue  in 
the  basin.  The  aoal  resomaes  ol  ih.-  basin  shi'W 
enormous  potential.  In  aontiast.  the  oil  and  e.is  lesomae 
derelopment  is  expeated  to  peak  ne.u  I'lM)  and  deahne 
from  that  lime  on.  I ho  will  oaam.  nol  lioin  a laak  ot 
demand,  but  beaause  known  pelioleum  leseives  m the 
basin  aie  not  iiiaiea  ing.  beaaiise  reaenl  ollshoie  exploia- 
tioii  has  show  11  impiessive  disaoveiies.  and  besause  theie 


il 

Ij 


is  increasing  competition  Irom  low-cost  foreign  crude 
oil. 

Mineral  demands  will  increase  from  82,000  acre-feet 
to  102,000  acre-feet  between  1065  and  2020. 

The  projected  water  demand  for  thermal-electric 
power  production  will  be  4,878.000  acre-teet  in  2020. 
up  from  1,724,000  in  1065.  These  demands  are  de- 
scribed fully  in  chapter  4. 

Table  68  shows  the  total  municipal,  rural  domestic, 
and  industrial  water  demands  for  selected  years. 

F-igure  10  graphically  portrays  the  growth  in  water 
demand  in  the  Missouri  River  Basin. 


FIGURE  19 

MUNICIPAL,  RURAL-DOMESTIC, 
AND  INDUSTRIAL  WATER  DEMAND 


WATER  QUALITY 

Chemically  pure  water  in  nature  is  practically  un- 
known. liven  the  falling  rain  contains  gasses  and  solids 
absorbed  from  the  atmosphere.  Upon  reaching  the  land 
and  passing  tlirough  the  various  phases  of  the  hydrologic 
cycle,  water  continues  its  solvent  action  in  collecting 
both  dissolved  and  suspended  matter.  The  kind  and 
amount  of  these  impurities  govern  the  quality  of  a given 
water,  and  any  degradation  of  the  quality  will  limit  the 
beneficial  uses. 

Factors  Influencing  Quality 

Topography  and  geology  will  inlluence  the  quality  of 
water.  Relief  of  the  land,  amount  of  moisture  alreadv 
present. and  condition  of  the  land  surface,  collectivelv . 
will  determine  the  runoff  rale  or  length  of  lime  lhal 


water  contacts  surface  materials.  Carbon  dio.vide  and 
acids  from  decaying  vegetalion  dissolved  in  waler  grealls 
enhance  the  solution  of  calcium,  magnesium,  and  the 
heavy  metals  frequently  found  in  waters.  Upland  streams 
generally  exhibit  an  increase  in  sedinienl  load  and  a 
decrease  in  dissolved  solids  during  periods  of  high  llow. 
These  conditions  are  reversed  during  periods  of  mini- 
mum How.  Often  this  quality  characteristic  of  surface 
waters  is  most  significant  in  determining  the  usefulness 
of  a given  source.  Conversely,  the  mineral  content  of 
ground  water  is  relatively  constant,  but  it  is  usually 
higlier  than  surface  waters. Condition,  type,  and  physical 
structure  of  geological  formations  also  greatly  affect  the 
amount  of  solids  dissolved.  I’rimary  characteristics  of 
ground  water  are  an  absence  of  color  and  suspended 
sediment  and  a nearly  uniform  temperature. 

Man  makes  drastic  changes  in  water  quality  for  and 
during  municipal  and  industrial  uses,  then  later  returns 
the  water,  together  with  water-borne  wastes,  to  the  land 
and  surface  streams.  Many  factors,  such  as  agricultural 
activities,  accelerated  nalural  erosion,  and  reservoir 
storage  may  also  affect  water  quality . 

Water  Quality  Qbjectives  (Criteria)  and 
Source  of  Data 

Water  quality  objectives  were  established  for 
domestic-municipal  and  industrial  water  supplies.  These 
are  compatible  to  State  water  quality  criteria  developed 
in  accordance  with  the  Federal  Clean  Water  .-\ct.  Since 
the  quality  of  water  resources  varies  greatly  throughout 
the  Missouri  Basin,  quality  objectives  were  developed  by 
“degree  of  acceptability”  for  each  functional  use.  I’lan 
formulation,  based  on  existing  regional  practice,  may 
deviate  with  the  “degree  of  acceptability"  values  w hich 
are  inherently  unique  to  a particular  region. 

Where  data  were  available,  the  quality  characteristics 
of  existing  water  supplies  for  municipal  and  industrial 
uses  were  compared  with  the  water  quality  objectives 
shown  in  table  6‘)  to  determine  the  degree  of  accept- 
ability. 1-or  purposes  of  this  study . existing  supplies  w ith 
high  levels  of  mineral  content  and  generally  considered 
of  undesirable  quality  were  classified  as  "inadequate." 

Water  Quality  Problems 

The  ground-walei  supplies  in  the  high  plains  area, 
figure  20.  have  high  conceniralions  of  total  dissolved 
solids  (TI)S)  which  exceed  the  suggested  limits  loi 
municipal,  rural  domestic,  and  mdiisliial  uses. 

The  surface  waters  in  the  basin  base  a varied  total 
dissolved  solids  concentration  as  shown  m figure  20 
.Surface  waters  available  oflen  have  a lower  average  tola! 
dissolved  solids  concentralion  than  lire  gn'und  w aters  m 
the  area;  thus,  better  quahly  may  be  obtained  by 
convening  to  a surface  water  source.  Some  4.'5  places 
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T.ible69  - QUALITY  OBJECTIVES  FOR  MUNICIPAL,  RURAL  DOMESTIC, 
AND  INDUSTRIAL  WATER  SUPPLIES 


Conlonl 

1 sable 

1 ndesirable 

■ ■ 1 

Supply  Requiring 
Minimjl  Ircjimeni 

Supply  Requiring 
1 sual  1 reatnient 

Supply  Requiring  I xlensive 
Ireatment.  1 se  Mternatc 
Source  It  Available 

Municipal  and  Domestic  Supplies 

1 vital  Dissolsoii  Svilkts 

1 avcraitc » 

< 50(1  im;  1 * 

< 1 500  mg  I 

> :nnil  mj;  1 

Chlorklos 

< 250  mu  I 

< 40U  mg  1 

> 400  mg  1 

Siillatos 

< 2^0  mg  1 

<i  5iMi  mg  1 

> 500  mg  I 

Nittalv’s 

< 1 0 mg  1 

< 4 5 mg  1 

> 4 5 ing  1 

S(  kliiim 

<C  10  mg  1 

< Inn  rnc  I 

> Jmini!;  1 

1 luorkics 

< 1 mg  1 

< 2 5 mg  1 

> : 5 III!:  1 

Irvni  and  Maneaiicso  las  1 cl 

< 0.5  mg  1 

2>  Os  mg  i 

liuliisinal  Supplies 

1 olal  |)isMilvcd  St>lkls 

< .Sliliim;  1 

< Iniiii  me  1 

> Innii  me  1 

( hloridcs 

< 200 

< J5II 

> :>n 

Sullatcs 

....  _ __  . _ - - 

< J.sll 

* MilliL'r.niiN  (VT  htct  iicnct  jII>  U»  par  tv  per  million  i ppini 

< loss  Ilian  > (Iroalci  lhan. 


figure  20 

TOTAL  DISSOLVED  SOLIDS 

GROUND  WATER  SURFACE  WATER 


;irc  iiMiiy  w;itei  snim  es  willi  a iialuial  minoial  qiialiu 
wliii.ll  i.oiilravciu.’s  llio  ['laniim;:  cnlcria 


SUBBASIN  REQUIREMENTS 


Mr’  lollowiMj.  MRliiMi  JiM.iiNM.'s  iIr’  iikI IV r1  im I siih- 
basms  a^  In  llic  oxMiiit;  walci  siipplios  aiul  Iho  iiuiin- 
vipal.  tliral.  aiul  miluslnal  usl’s.  I avli  siihhasin  was 
vliiilicil  111  ilcvclop  llic  mliimialiiin  picvcnlcJ  iii  the 

fprvRiRliMi!  haMii  s'lminaiv  . llierclnrv.  Iliv  water  ipialiu 
eiileiia  are  uletilieal  to  llinxe  previmisK  Jiseiisseil 


Upper  Missouri  Subbasin 

1 he  I pper  \Ii~mhiii  .S^lhha^lll  meliRleN  paits  nl  the 
l<nek\  Mnimtaiii  I’lnviiiee  and  the  iioilhwe'-l  lanehiiij; 
leeiiiii.  The  western  MuniMlaiiuuis  pnrlii'ii  ennlams  laree 
nnneial  and  liinhei  leseires.  ewellenl  lish  and  wildhle 
reMUnees.  and  exeeplinnal  seenie  aiul  leere.ilinnal  values 
The  easiein  pmlinn  nl  the  siihhasin  eniilains  \akiable  nil 
and  enal  resnuiees.  Ii  is  less  watered  than  the  western 
pnriinn  and  presents  an  een’innu  dnininaled  b\  divlaiul 
rartniii};  and  laiiehine  In  seelinns  where  land  and  walei 
lesnniees  peiinil.  an  n i lealinn-based  aei leiilliiie  has 
deveinped.  The  enine  snbbasin  has  benetiied  _eieall> 
Itnin  the  leadilv  available  hvdineleetiu  power  polenlial. 


T. 


SiihhaMii  irends  indiLUle  llial  tin.'  iclalivo  ecKiioniK 
impoilaiicc  of  aaiiailuiio  w ill  decline  in  the  riiliire  and 
the  noneomnuidily -pnidiielMj;  seeloi  will  rapidly  in- 
erease.  The  laitie  deposits  ol'  tniiieable  eoal  located  in  the 
eastern  poitioiis  eoiild  support  a sigiiirieaiit  iiidiistiial 
developnieiu  in  the  I'ritiire. 

With  these  econoinie  developments  the  population  of 
the  I pper  Missouri  Siibbasin  is  expected  to  inciease  to 
(1O5.OOO  by  the  yeai  2020.  The  I'triO  population  ol 
20s, 200  was  classified  as  follows:  lol.lOO  rural,  fariii 
residents  .s(i.400.  104.700  rural  nonlarin.  and  I. '7. 1 00 
as  urban.  There  are  .'20  iminicipalities  and  villages 
(places)  in  the  snbhasin.  It  was  estiinated  lhal  05  ol  the 
places,  with  215.000  persons  01  (iS  percent  ot  the 
stibhasin  population,  were  served  hy  iniblic  walei  supply 
systems  111  |0()4.  Cemral  watei  systems  served  o2,000 
rural  people  and  101.000  persons  in  the  basin  were 
served  by  private  w ells. 

The  most  ciirrenl  available  data  ( l‘>(i5)  on  iminicipal 
and  riiral-doineslic  water  use  were  used  in  making  water 
demand  projections. 

l utiire  iiuinicipal  and  1 ural-doineslic  water  lequire- 
inents  were  estimated  on  the  basis  of  the  existing  or 
piojecled  si/e  of  the  communilies  and  their  location 
with  respect  to  the  ■'44''  precipitation  elfectivencss 
index  line.  I’hese  estimated  municipal  and  iiiral-doinestic 
demands  are  expected  to  increase  from  4(',000  acie-leet 
in  l‘X'5  to ‘)4.000  acredeet  in  2020. 

Some  industries  obtain  iheii  w.itei  supply  fioni 
municipal  systems  and  are  considereil  in  the  mumcipal 
demand  totals.  Sixty -two  indiisiiies  m the  subbasin  w eie 
reported  in  |0(i5  to  have  separate  w.ilei  supplies 

Only  limned  mdusinal  use  dal.i  aie  available.  I hose 
industries  lepoiling  used  .'1,000  acre-feei  ot  waiei 
anmi.illy  and  iheir  deinaikls  aie  expecterl  to  iiicieasc  to 

50.000  asiedeet  by  2020.  I he  piojecterl  dcmaiul  loi 
walei  loi  theiinal  elecliic  powei  puuluction  is  455.00(t 
aciedeel  by  yeai  2020.  ahhough  iheic  .iic  no  ihcrmal- 
electric  powei  geneialion  slalioiis  m tins  siibbasm  at 
pieseiil . 

Mmeial  iiuhisiiy  walei  ilemaiuls  m the  subb.isin  aie 
small  and  aie  expecterl  to  peak  at  about  7.000  .iciedecl 
by  yeai  2000. 

lolal  niumcipal  and  imlustiial  watei  demands  aie 
expected  to  glow  tiom  7').()un  .iciedeel  m |0(i5  to  a 
2020  demand  of  (i|  1.000  aciedeel.  Iable70  is  a 
suminaiy  ol  these  rimenl  and  pioiecled  nuimcipal  and 
induslii.il  riemands. 

riie  annual  gioss  deniaiul  ot  70.00(|  .iciedeet  m I'hi5 
was  met  peiceni  by  siiil.ice  walei  diveisioiis  and  ,'7 
percent  by  giouml-walei  w ithdi.ivvals.  (iie.it  falls. 
Montana,  with  the  hugest  w.iiei  supply  system  in  the 
subb.isin.  selves  72.000  peisons  and  a nuiiibei  ol 
iiuhistiies.  Next  in  oulei  ol  si/e  .iie  the  piiblu  w.iiei 
l.icihlies  ol  llelen.i  aiul  liri/eni.iii.  Montana,  which  sene 

25.000  .iiirl  I .'.250  ['eople.  lesperlively 


Table  70  - MUNICIPAL,  RURAL  DOMESTIC,  AND 
INDUSTRIAL  Vi/ATER  DEMANDS.  UPPER 
MISSOURI  SUBBASIN,  1965-2020 


Isc 

Idh.S  1 

I4«() 

^7(K)0  1 

2020 

1 

ll.tMKI  \ert-Iii'll 

Municip.tt  .iiiit  Kuijl  j 

|)ollK‘stK  I 

4r. 

1 44 

Itulusliul  KiiMKIjI) 

.17 

57  ' 

59 

MiiktjI  j 

7 

' 

riKTinjI-l  Ick  iru 

\ 

1 1 y'l 

44^ 

Ictjl 

' 74 

:>4 

^7^ 

1 Ml 

I he  popiilalion  in  the  I ppei  M.ssouii  n ex|'ecie.l  U' 
inciease  lioni  'lo.OOO  in  l'U'5  li'  aboul  (af'.llllll  m 
2020.  ( eiilial  walci  senucs  .ue  exj'e.lcrl  inciease 
Irolll  215.000  to  s2('.000  .111  llkicasei’l  .'I  I.OIIO  lhal 
will  need  new  stip[i|ies.  iicatinem.  aiul  disii ibi.iion 
systems.  Inchkled  in  ihe  iiKie.i'cd  scivkc'  by  reniial 
svsienis  .lie  2.'0.000  iiibaii  people,  s I. Mini  pcplc  living 
in  villages  and  somimimlies  undei  2,500  and  luial 
noni’aim  households,  and  about  2.0MII  people  in  l.iim 
hoiiselk'lds.  Individual  p'essuie  systems  aic  cxpevled  li' 
senice  '’''.OOO  rn  ‘is  pcKeni  ol  the  populalion  in  taini 
and  nonfaini  household'  and  r'lily  2.OM0.  01  abinil  I .1 
id  one  peiceni  of  ihe  pripiilalkm  of  the  basin  will  he 
wnhoul  luiming  viaiei  by  2020. 

I itteen  ol  the  subb.isin''  215  watei  supply  sysieni'  in 
l'i(i5  were  classed  as  inaderiuale  12  because  id  riuahty 
and  lliiec  bci.iuse  ol  capacity  Impioveinent  ol  4(' 
addilion.il  'Vsieins  w.nild  be  desiiable  lable’’!  sum- 
maii/es  the  degicc  ot  .kler|u.ky  ot  existing  nmiikipal 
walei  supplies.  I ighleen  million  di'liais  will  be  lei^iiiied 
by  year  I'l.so  to.  punide  ihe  l.kihties  to  .iderpiately  lie.d 
the  pieseni  walei  supply  and  piovide  toi  luluie  watei 
tiealmenl  plant  enl.iigenients.  .khlilioiis.  the  lehabilita- 
lion  ol  .ib'idele  plants,  .iml  foi  new  constiiiclion.  \n 
adthlkinal  ''22  million  w ill  be  iei|uncd  in  the  l'>.xii.2tiOO 
pciiod  .ind  ''24  million  belw  een  y c.n  200M  .iml  2' 120 

Yellowstone  Subbasin 

Ihe  Nellow Slone  Subb.isin  iikhklcs  pails  id  the 
Kocky  Mounlain  I’lmmce  aiiil  Ihe  iioilhwesi  lanching 
legion.  Ihe  sceiik  lesoincesrd  the  legioii  atli.irt  touiisis 
liom  .ill  over  ihe  nalion.  with  'I  elh'W slone  I’aik 
accounlmg  loi  ovei  2 million  visilois  ainuially  Ihe 
heavy  iiMealional  uses  ol  the  p.iik  place  a sigmlicanl 
demand  upon  the  watei  lesoinces. 

In  the  pl.iins  aiea.  sinlace  condilkms  and  rinnale 
combine  10  peiinil  an  agikullin.il  esonomy  ot  nnxert 
diyl.md  laiming  anil  r.illle  i.iikhmg  Othei  bask 
eci'iiomic  aclivities  include  the  piodiklion  aiul  iclalcd 
piocessing  ol  mcl.ils.  nonmeials.  and  liiels. 

Subbasm  lieikis  iikhcaie  lhal  ihe  lel.iiive  eronoinic 
impoilaiice  ol  agikiiltnie  will  ilerhne  aikl  the  nn- 
poil.iike  ol  Ihe  noncommoility  piodiking  secloi  will 


Table  71  - SUMMARY  OF  EXISTING  MUNICIPAL  WATER  SUPPLIES  BY  SOURCE 
UPPER  MISSOURI  SUBBASIN 


St)urco  of  Suppiv 

Number  of 
Supplies 

1 

1 otal 

Population 

Sersed 

Ranges  of 
Per  ( apita 

Ise 

Improved 

Quality 

Desired 

Inadequate 
Quantity  j 

I Number  <»f 
Supplies 
Requiring 
Additional 
j Treatment 

(l(H)O) 

(gped ) 

(No.) 

(No.)  i 

Surl'sicc  Ualcr 

16 

1 07 

80-.1.15 

1 

Groutul  Water 

70 

58 

48-720 

.19 

3 

9 

Coinbinecl  Surfuee  aiul 
(irotmJ  Wsiter 

9 

50 

120.144 

6 

3 

lol.lt 

95 

2I  5 

48-720 

4(1 

3 

12 

rapidls  increase.  I he  va.sl  deposils  <>l  mineable  eoal 
loealed  m the  eastern  part  ot'  the  subbasin  eonid  support 
a large  indusirial  development,  and  it  appears  that  sueh 
development  will  be  directed  to  the  production  ol 
thermal-electric  power  and  the  h\ drogenation  of  coal. 

Because  ot'  the  area's  potential,  the  population  ot  the 
N’ellowstone  .Subbasin  is  expected  to  increase  tr>  a 202(1 
population  ol' bOO.OOO  compared  with  the  Ibpo  popula- 
tion of  270.400.  The  I'lW)  population  was  classified  as 
follows:  ITfs.lOO  urban.  7('.100  rural  nonfarm,  and 
4b. 200  rural  farm.  There  were  77  places  in  the  c.ilegories 
of  nutnicipalities  and  villages  in  (he  subbasin  in  l‘his  || 
was  estimated  in  l‘1(i5  that  ('.x  of  these  places,  with 
104,000  persons  or  XO  percent  of  the  subbasin  popula- 
tion, were  served  b\  public  water  snppK  svsteins. 
Approximately  07.000  persons  were  served  by  individual 
water  systems,  and  .'0,000  rural  people  were  served  b\ 
the  central  water  systems  of  neaibx  municipalities.  I lie 
most  current  available  data  (|Ob.s)  ,m  municipal  and 
industrial  water  uses  have  been  used  in  this  analysis. 

Future  municipal  and  rnial-domesttc  watei  require- 
ments were  estimated  on  the  basts  ol  the  exislnig  or 
projected  si/e  of  the  comninmties  and  Iheii  location 
with  respect  to  the  "44"  preciptlatioti  ellectivetiess 
index  litie.  These  estntialed  tnunicipal  and  rutal-domestic 
demands  are  expected  lo  increase  Ijom  41 .000  acre-leet 
in  lOb.S  to  124.000  acre-feel  in  2020. 

Only  linuleil  industrial  use  data  ate  presently  avail- 
able. Those  indusliies  teporting  used  X‘i.000  acre-feet  ol 
water  annnally  and  indnsirial  water  demands  are  ex- 
pected lo  increase  to  2‘M.OOO  acre-feet  by  year  2020 
Sugai-mill  and  oil  refining  ate  expected  to  prorhice  tnnch 
of  til's  increased  demand 

The  gross  dematiils  for  water  for  tlierinal-elecliic 
power  produclion  of  ')7.()(KI  acre-leet  in  I'h'S  are 
projected  to  be  X7^.000  acie-tecl  in  2020 

■Vlineral  indnsiry  demands  repot  led  as  Ki.llOil  .icre- 
feel  III  l'h'5  will  grow  to  (i.TOOO  acre-leet  in  2020  I he 
present  mineral  nultisiry  produces  pelioleuin.  nr.ninnn. 
coal,  gvpstiiii.  and  oihei  construction  niateiials 
Petroleum  production  rlemaiuls  are  expected  lo  peak  m 
10X0  and  decline  as  reserves  are  riepleled  .nul  develop- 
meiil  shills  lo  coal  liydrogenalion.  with  an  anttcip.iled 


water  demand  of  about  7.S0.000  acre-teel  by  2020. 
There  .ire  no  coal  hydrogenation  plants  in  the  snbbasin 
today. 

Total  immicipal  and  indnstrial  water  demands  are 
expected  lo  glow  from  24.1 .000  acre-feet  m lOo.s  to  a 
2020  demand  of  2,I0('.000  acre-leet.  Table  "'d  is  a 
summary  of  these  current  and  projected  municipal  and 
indiisirial  demands. 


Table  72  - MUNICIPAL,  RURAL  DOMESTIC,  AND 
INDUSTRIAL  WATER  DEMANDS, 
YELLOWSTONE  SUBBASIN,  1965-2020 


1965  1 

1 

1 1980 

2000 

f 2020 

MuniLijisi!  cS:  Rural 

(1.000  Acre -Feen 

1 ' 

1 

Domeslle 

41 

58 

8(1 

124 

Industrial  (Cienerah 

89 

292 

261 

294 

Mineral 

Ifl 

50 

57 

6l 

liter ina!-l  Icelru  Power 

97 

190 

801 

875 

( oal  M\ drogenalitm 

0 

200 

175 

750 

lotal 

241 

990 

1.584 

2.106 

In  l‘i(i5  the  gross  demand  of  24.1 .000  acre-feet  was 
met  '14  peiceni  by  sniface  water  diversions  and  o 
percent  from  gtoniid-waler  vv  nlidravv  als.  Billings. 
Montana,  with  the  largest  watei  supply  system  in  the 
snbbasin.  senes  (i.',540  persons  and  a complex  of 
indusliies.  'lire  second  hugest  public  water  supply 
system  in  the  snbbasin  is  Sheridan.  Wyoming,  serving  a 
population  ol  12,000 

T he  population  in  the  Yellow  stone  is  expected  lo 
increase  from  2'M  .000  m I'hi.x  to  about  (''lO.OOO  m 
2020.  C'entral  watei  services  are  expected  to  increase 
from  l'»4,000  to  (i|7,(i()o.  .Ill  increase  r'f  42,1.000  who 
will  need  new  supplies,  treatment,  and  distributii'ii 
systems  Inchided  m the  nicteased  services  by  central 
systems  are  .17'',i)00  uib.m  people.  4(>.0(l0  people  living 
III  vill.iges  and  comnmmiies  under  2..x00  and  rural 
nonfaim  households,  and  about  2.000  people  in  tarm 
households  Individual  pressure  systems  .ire  expected  lo 
service  7x.()()(),  or  *(5  percent  of  the  populalii'ii  m farm 
and  nonl.irm  households  and  only  2.000.  or  less  than 
1 1 of  one  percent  ol  the  popul.ilion  of  the  basin  will  be 
without  running  watei  by  2020. 


r 

/ 


Table  1?>  summari/CN  tlie  degree  ol  adei.|iiae>  ol 
exisimg  imiiiiapal  and  indiislnal  water  suppl>  systems 
One  water  system  was  classed  as  inadequate  because  ol 
the  limited  stipply.  Somces  ol' supply  with  belter  qiialits 
would  be  desirable  for  lour  oilier  places.  I5\  \ eai  I ‘ISO. 
SI4  million  will  be  required  to  provide  llie  lacililies  to 


adeqiialels  Heal  the  pieseiil  walei  suppK  and  |iro\ide 
for  lulure  walei  lieatmenl  |rlaiil  eiilaigemenis.  addi- 
tions. llie  lehabililalnm  of  obsolete  plants,  and  loi  new 
constiuction  .-Xii  additional  S24  million  will  be  lequned 
in  the  I H,S()-d()()()  peiiod  and  Sl‘l  million  belvseen  sear 
:ooo  and  :ti:o. 


Table  73  - SUMMARY  OF  EXISTING  MUNICIPAL  WATER  SUPPLIES  BY  SOURCE 
YELLOWSTONE  SUBBASIN 


Source  of  Supply 

Number  of 
Supplies 

lotal 

Population 

Served 

Ranges  of 
Per  Capita 
1 se 

1 

Improved  ^ 
Qu  ality 
IX'sired 

■ ! 

1 

Inadequate 
Quantity  ' 

Number  t»f 
Supplies 
Requiring 
Additional 
Treatment 

1 

|l(K)0| 

(gpvd I 

(No.) 

(No.) 

Surface  Water 

IK  1 

los 

(.7-2:7 

•> 

(Irouiui  Water 
Combined  Surface  and 

.IS 

44 

■> 

1 

Ground  Water 

4: 

I(ix-t3.t 

_2_ 



Total 

ivia 

25-2(33 

4 

1 

. . 

Western  Dakota  Subbasin 

Most  of  tills  subbasin  is  sparsely  settled  and  econom- 
ically dependent  upon  agriculture  and  related  industries 
Farmers  are  lieavily  dependeni  upon  livestock,  w ith  ovei 
two-lliirds  of  the  farms  classified  as  Ineslock  taiiiis  and 
nearly  MO  percent  ol  cash  leceipts  obtained  Irom  ilie 
marketing  of  livestock.  Where  water  siipiily  and  water 
quality  are  adequate,  irrigated  agriculture  is  |nacticed 

The  Black  Hills  district  of  the  subbasin  has  developed 
a thriving  tourist  and  recieation  industry  which  has 
become  the  ”number  one"  income  industry  of  this  area, 
riie  mountain  scenery,  a moderate  summer  climate,  and 
points  of  historical  significance  assure  a bright  future  for 
the  tourist  industry  m this  part  of  the  subbasin.  llie 
Black  Hills  area  is  noted  also  for  its  nmieral  and  timber 
resources  which  have  contributed  heavily  lo  the  econo- 
my for  over  100  years. 

Present  trends  indicate  that  the  relative  economic 
importance  of  agriculture  will  decline,  while  maim- 
facturing.  other  commodity -producing  industries  and 
noiicommodity-producing  industries  will  show  incieases 

Because  of  the  expected  economic  development,  the 
population  of  the  subbasin  is  expected  to  grow  Irom  a 
I'tPO  total  of  20‘)..s()t)  peisons  lo  (i  I 2,000  m the  yeai 
2020.  ITie  I‘)(i0  population  was  classilied  lO'i.qoo  rural 
and  100.200  urban  Farm  residents  numbered  Sts.SOO 
and  I I2..X00  were  classified  itiral  nonfarm.  I here  were 
4.S0  places  m the  categories  ol'  imimcipahlies  .md  villages 
in  I'tbO.  In  I0()5.  it  was  estimated  that  1 10  of  these 
places  with  IKh.OOO  persons  (.S')  peiceni  ol'  the  subbasin 
population  I were  served  by  public  water  supply  systems, 
(entral  water  systems  served  an  aildilional  7I.(H)() 
people  ill  the  rural  areas  .Approximately  I2K.000 
persons  m the  subbasin  were  served  by  individual  water 
systems. 


Fiituie  municipal  and  i urai-doniesti..  watei  requiie- 
nienls  weie  estimated  on  the  basis  ol  the  existing  or 
piojected  si/e  of  the  conmumilies  and  their  h'cation 
with  respect  to  lire  "44"  piecipilalion  ellecliveness 
index  line.  These  estimated  municipal  and  rural  domestic 
demands  aie  expected  lo  increase  from  2.^  .000  acre-feel 
m l')b.x  to  (rO.OOO  acre-feel  in  y eai  2020. 

OnK  limited  industrial  use  data  aie  presently  avail- 
able. .Some  indtistiies  obtain  then  walei  supply  from 
municipal  systems  and  iheir  walei  use  is  consideied  m 
the  mnmcipal  demand  totals.  1 wenly -seven  indiisli les  in 
the  subbasin  in  I'lo.x  were  reported  lo  have  individual 
supplies.  The  annual  walei  use  foi  the  limited  number  ol 
industries  leporled  in  I'lo.x  was  10.000  acie-teel  Waiei 
demands  for  futuie  mdustiial  development  are  expected 
lo  increase  to  I'l.OOO  acie-leel  by  2020. 

File  water  needed  lot  Iheimal-electiic  power  pio- 
dticlion  m the  fultiie  is  piojecled  lo  be  .''t.'s.OOO 
acre-feet  m 2020.  up  from  4') ,000  acie-feel  m l')(is 

I’roiecled  mmeial  developments  m metals,  nonmetals 
and  tiiels  will  demand  additional  walei  in  ihe  lulure. 
Gold  is  expecled  lo  remain  the  most  impvnlant  metal 
with  increasing  oulpiil  thiough  I'lM).  but  decreasing 
beyond  that  lime  I i.inium  prodiicliv'ii  will  become 
moie  import.inl  Hie  piodiiclion  of  nonmetals,  pinnaiily 
m the  consiiuclion  gioup  of  mineials.  will  grow  due  lo 
populalion  incieases  and  mcieasing  denund.  Water 
diverted  for  sand  and  giavel  pioduclion  is  not  included 
Ml  the  lolal  reipinemenl  figures  In  the  fuels  section, 
petroleum  oulptil  is  expecled  to  peak  slmrtly  after 
l')S0  File  subbasin  has  huge  lignite  leseives.  but  is 
expected  to  lose  pan  of  its  shaie  ol  the  maikel  because 
of  higher  quality  coal  m the  smiouiulmg  aieas  loial 
mineral  mdiisiiy  water  demands  will  grow  tioni  I'l.tHlO 
acre-feel  in  I'h'.x  lo  4'i.0(i0  acie-teel  by  2020 

ga 


I ol.il  MUiiUi.'ipal  aiul  iiuliisliia!  ualci  JoniaiiJ--  aiL’ 
c\pci;U'il  U>  uii'w  Imni  lOvOUU  acu'-tool  m l'H>5  u>  a 
2112(1  dcinaml  ot  ''2('.()()0  acio-locl . I abk'  74  i>  a 
Mimmaiv  ul  tlicw  ^uiu'iil  ami  pio|c«. tocl  riuiiii<.ipal  ami 
MKhisiual  d^.■lnami^. 


Table  74  - MUNICIPAL,  RURAL  DOMESTIC,  AND 
INDUSTRIAL  WATER  DEMANDS, 
WESTERN  DAKOTA  SUBBASIN,  1965-2020 
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III  |b(i'  ilu,'  gios-,  dciliaiul  ol  10.' .00(1  aciL'-k'CI  was 
incl  7X  poKCiil  bs  ^llllal.^.'  ualfi'  diwisums  and  22  poi- 
con(  rniin  pnuiiid-walL’i  uilluliauaK.  Rapid  ( il\ , Soiilli 
Dakiila.  willi  (he  laigcsl  waloi  '-ui'pl.s  '\nIoiii  m (lie 
Mibbasiii.  'Ci\os  appioMiiiateU  50.000  pL■^snll^  .iml 
M'voral  iiidii'liios.  \c\(  in  order  oL  si/e  are  (he  publie 
walei  laeiluiesol  Mamlan  and  Diekinson.  Noiih  D.ikola. 
wineli  serve  I 1.000  ami  10.000  people,  respeetivelv . 

I he  popnlaOon  ni  (lie  Western  Dakota  .Snbbasiti  is 
expected  to  tiicrease  Imtu  .'14.000  lu  1065  to  absmr 


('12.000  tn  2020-  ( eniral  ualet  seivtces  aie  exi'ecteil  to 
itisiease  lioin  IS6.000  to  ■s4.'.000.  an  tnciease  of 
-'57.t)00  ulio  «tll  need  neu  supplies,  ireatinenl  and 
distiibntion  s\stenis,  Ineliided  in  the  incieased  seiuces 
h\  cential  sx  stents  are  22b.OOO  niban  petiple.  120.00(1 
people  liMiip  III  Mliattes  and  LOinnuinilies  iindei  2.500 
ami  iiiral  nonlaiin  lionseliolds.  and  about  (t.OOO  people 
III  larin  lionseliolds,  Inditidiial  pressure  s_\  stents  ate 
expeeteil  to  seruse  ('5.000  oi  oxer  05  peiceni  ol  the 
leinaiinnp  popnialion  in  laini  and  nonlarni  lionseliolds 
and  onis  4.000.  oi  less  ilnni  one  peueni  of  the 
population  ol  the  basin  txill  be  u It  lioni  i ninnng  \x  alei  In 
2020. 

Table  75  sninntaii/es  the  degiee  of  adeqnacx  ol 
exislnii;  ntiniieipal  and  nidtistiial  water  snppK  s\  stents  in 
the  subbasin  .Seven  ol  the  I 10  watei  snpplx  sxsienis  in 
seixiee  in  the  'iibbasin  in  10('5  weie  inadequate  m reeaid 
to  walei  liealinenl.  None  ol  the  sxsieiiis  was  classed 
inadequate  in  leeard  to  qnanlitv  . Iiowexer.  the  town  of 
Dickinson  ina>  ha\e  inadequate  supplies  in  the  iieai 
Inline,  Intproxeinenis  would  he  desii.ible  lot  51  oiliei 
s\  stems,  H\  the  seat  |0,so.  S2  I million  w ill  be  lequned 
to  provide  the  lacihlies  to  adequaleix  neat  the  pieseni 
walei  supplx  and  proude  lot  In  lure  waiei  irealnteni 
plant  enlaieentents.  additions,  the  lehabilitalion  t'l 
obsolete  plants,  and  tor  new  conslinclion.  ,-\n  adtiillonal 
S27  nnllion  will  be  leqnired  in  the  |n,s0-2000  peiiod 
and  S24  iitillioii  between  seat  2000  and  2020 


Table  75  SUMMARY  OF  EXISTING  MUNICIPAL  WATER  SUPPLIES  BY  SOURCE 
WESTERN  DAKOTA  SUBBASIN 
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Eastern  Dakota  Subbasin 

I his  snbb.isin  has  a well  tlevelopetl  .lurisnllnial 
econoim  ,iiid  ovei  (>0  peueni  ol  the  land  is  nmlei 
cnilivalioii  Indiisli  i.il  development  isvonlined  ni.nniv  to 
the  piosessin.i:  ol  .ipikullni.il  |iioilnsls  bec.nise  ol  the 
land  c.ii'abililies  ,iml  the  ['lesciit  lack  ol  iminsin.il 
ilevelopnient  iheie  .ne  ni.niv  siiiall  i oniinninlies  ami  a 
low  (lopnl.ition  tleiisilv  1 he  ['opni.ilion  is  coinpai.il ively 
well  distiibiitevl, 

I he  subbasin  coiilaiiis  l.nvte  leseivesol  I'eliolenni  .niil 
liptnie  ami  Inline  imlnsiii,il  exp.nision  is  exi'ccled  .is 


these  lesonices  .ne  developed  to  snppoil  the  con- 
stimlionol  l.nee  llieinial-electiic  povvei  stations 

I’lesenl  lieiids  indicate  the  rel.ilive  economic  iitipoi- 
laiice  ol  .ipiiculline  .ind  olhei  coninnHlily  prodiicnii; 
imlnsiiies  will  decline  I iiiplov  ineni  in  ilie  non- 
coinniodilv  piodiicinp  imlnsiiies  is  exi'Ccled  lo  exp.ind 
i.ipidiv  due  lo  coninnnnj;  nib.nti/alion.  iisiiip  ['eisoiial 
inconie.  .nid  the  exp.nision  ol  seivice  ntdustiies 

Hecinse  ol  ihe  expeclevl  econontu  developntenl.  the 
popnialion  ol  llie  1 .isieiii  Dakota  Subbasin  is  cxi'c'cted 
lo  plow  lioiii  .1  inoi)  level  ol  ('6'i.('llll  peisoiu  lo 
I ''O'' ,11(111  111  Ihe  ye.n  2(l2ll.  Ihe  iniiii  popul.ilion  vv.is 


inn 


/ 1 


li 


dassilied  42d.lOU  as  rural  and  246, 5U0  as  urhau.  l arm 
tesideiUs  rutinbered  222,100  and  201 ,000  were  elasslt'ied 
as  rural  iiuirt'ann,  l liere  were  572  places  m the  categories 
ol  iriuiucipahties  and  villages  iii  IdtrO, 

It  was  estimated  that  2W  ol’  these  places  ( lh(i5  I with 
41X,000  persons  or  oO  percent  ol'  the  subbasin  popula- 
tion, were  served  b>  public  water  supply  s\ steins. 
Central  water  systems  also  served  144,000  rural  people, 
.•Xpproximately  274,000  were  served  by  individual  water 
systems. 

huture  nuimcipal  and  rural-domestic  water  require- 
nients  were  estimated  on  the  basis  ol  the  e.Mstmg  iir 
projected  si/e  ol  the  comnuimlies  and  their  location 
with  respect  to  the  "44"  precipitation  el’lectiveness 
index  line.  These  estimated  municipal  and  rural-doiiiestic 
demands  are  expected  to  increase  I’rom  54,000  acie-l’eet 
nr  1465  to  1XK,000  acre-teet  in  year  2020, 

The  industrial  water  use  data  are  incomplete  since  no 
up-to-date  iiivenlory  was  available.  Some  industries 
obtain  their  water  supply  Trom  municipal  systems  and 
are  considered  in  the  municipal  demand  totals.  There 
were  industries  in  the  siihhasm  in  14(i5  reported  ir' 
have  individual  water  supplies  Water  demands  for 
industrial  development  are  exjiected  to  increase  Ifoiii 

2.000  acre-feet  reported  in  1465  to  4,000  acre-feet  bs 
2020. 

The  future  demands  lor  water  for  ihernial-electi ic 
power  production  are  projected  to  he  70 1 ,000  acie-feet 
by  2020.  up  trom  I 7.000  acre-feet  in  1465. 

Water  will  he  rer|uired  for  projected  nimeral  develop- 
ments III  the  nonmet.il  and  tfiels  areas.  Prodiiclion  of  the 
const  ruction  group  of  minerals  will  grow  due  to  popula- 
tion increases  and  increased  demand.  Water  diverted  for 
sand  and  gravel  produclion.  howevei , is  not  included  in 
the  total  water  requiremenl  ligiires.  In  the  fuels  sectoi. 
water  needs  should  parallel  the  predicted  mciease  m oil 
ami  gas  output  to  14X0  aiul  remain  unchanged  to  2020. 
Water  needs  for  lignite  production  are  expected  to 
increase  through  vear  2000  and  then  level  out.  Total 
growth  of  mineral  indiisirv  water  deniaiul  is  lost  m the 
rotiiuling  ol  tiguresaiid  is  expected  to  reni.mi  unchanged 
at  4.000  acre-teet  per  year  between  I4(i5  and  2020. 

Total  municipal  and  industrial  water  demands  are 
expected  to  grow  from  77.000  acre-feet  m |4(,5  m ,i 


2020  demand  ol  X47.000  acie-fe'*t.  fable  is  a 
summary  of  these  current  and  projected  municipal  and 
industrial  demands. 

In  1465  the  gross  demand  of  77.000  acre-feet  was 
met  42  percent  by  suiTace-watei  diversions  and  5X 
percent  trom  ground-water  withdrawals.  .Sioux  falls,  S. 
Dak.,  with  the  largest  water  supplv  system  in  the 
subbasin.  serves  65,0<)0  persons  and  several  industries. 
Next  111  order  ol  si/e  alter  Sioux  falls  are  the  public 
water  lacihties  ol  liisinaick.  \ Dak.,  and  .-\berde-.'n.  S. 
Dak  . which  serve  50.000  and  2('.000  people, 
respectivelv . 

The  population  in  the  I astern  D.'koia  Subbasin  is 
expected  to  increase  lioni  (WtT.OOll  m 1465  to  about 

1.505.000  iti  2020.  Centra!  water  services  are  expected 
to  increase  trom  4IX,000  to  1.164.000.  an  increase  ol 

746.000  who  will  need  new  supplies,  iieatment.  and 
disti ibutioii  svstenis.  Included  ui  the  increased  services 
by  central  systems  aie  50(i.000  uiban  people.  240.000 
people  living  in  villages  and  connnumties  under  2.500 


Table  76  - MUNICIPAL,  RURAL  DOMESTIC,  AND 
INDUSTRIAL  WATER  DEMANDS, 
EASTERN  DAKOTA  SUBBASIN,  1965-2020 
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and  rural  I’.ouseholds.  and  about  16.000  people  in  laim 
household'.  Individual  pressure  systems  aie  expelled  to 
service  155.000  or  45  percent  ol  the  lemammg  popula- 
tion III  laiin  and  nonlarm  households  and  only  ('.000.  oi 
about  I 2 ot  one  peicetil  ot  the  population  ol  the  b.ism 
will  be  without  lunmiig  water  by  2t)20. 

Table  77  suniniari/es  the  degree  ol  adequacy  ol 
existing  municipal  and  indusiiial  watei  supply  systems  m 
the  stibbasin.  fhiily-one  ot  the  2('4  water  stipi'ly 
systems  m the  subbasin  m 14('5  were  chissilied  as 
inadequate  50  ier|uired  addilonal  Iieatment  and  one 


Table  77  - SUMMARY  OF  EXISTING  MUNICIPAL  WATER  SUPPLIES  BY  SOURCE 
EASTERN  DAKOTA  SUBBASIN 
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luid  a liimicd  supply  ol  water,  liiiprovemeiits  would  be 
desiiable  lor  1 7‘>  of  the  remaluiiii:  sy  stem.s.  By  the  year 
IdSO,  S47  luilhou  will  be  rei.|uired  to  provide  the 
laeihties  to  adetpiatelv  treat  the  pieseut  water  supply 
and  provide  for  future  water  treatment  plant  enlarue- 
meiils.  additions,  the  rehabilitation  of  obsolete  plants, 
and  for  new  plant  eonstruetion.  .An  additional  'sb7 
million  will  be  required  m the  I'-tytO-^OtK)  period  and 
S4‘)  million  between  year  2000  and  2020. 

Platte-Niobrara  Subbasin 

The  I’latte  River  is  formed  by  the  junetion  ot  the 
North  I’latte  and  South  I’latte  rivers  near  North  I’latte, 
Nebraska.  Both  rivets  have  their  headwaters  in  the 
Roeky  .Mountains  of  Colorado.  The  Niobrara  River  rises 
in  the  low  hills  of  east  eentral  Wyoming;  and  Hows 
easterly  through  Wyoming  and  Nebraska  to  its  junetion 
with  the  Missouri  Rivei . 

The  subbasin  population  is  poorly  distributed,  with 
the  largest  propoition  eoneentrated  in  the  Denver. 
Colorado,  metropolitan  area.  This  area  eontainsa  highly 
diversified  industrial  eomplex.  The  irrigated  agrieultural 
development  in  the  South  I’latte  area  near  Denver  adds 
greatly  to  its  eeonomy . Due  to  the  high  growth  lale  and 
inereasing  dommanee  of  the  Denver  metiopolitan  area, 
mantilaeturing  etnploynient  has  e.xperieneed  more  rapid 
growth  III  the  subbasm  than  nationally. 

1 he  western  and  mountainous  area  of  the  subbastn 
eontains  most  of  the  mining  aetivity . I’etroleum.  natuial 
gas,  eoal,  nonmetaihe  and  metaihe  mmeials  eonstitute 
the  hasie  mineral  produetion.  This  subhasin  has  a diverse 
agrieultural  eeonomy  dependent  primaiily  upon  hve- 
stoek.  eash  grains,  and  speeially  erops.  Wheat,  eorn. 
sugar  beets,  mtik.  beef.  veal,  and  pork  are  the  inajoi 
agrteultural  produets  and  are  expeeted  to  eompiise  the 
major  portion  of  the  farmers'  receipts  in  the  fulme. 

I’reseni  trends  indicate  the  economic  importance  ol 
agriculture  will  decline  while  all  the  manufacturing, 
noiicommodity  ■producing  and  commodity  ■piodiicing 
industries  vv  ill  rapidly  increase. 

In  view  of  the  large  economic  potential  ol  the 
subbasm.  the  population  of  the  I’latle-Niobiara  Subbasm 
IS  expected  to  grow  from  a I'PiO  level  ol  I .')(i.C0(l0 
persons  to  (i.44().0(H)  in  the  yeai  2020  I he  l'i(,o 
population  was  classified  .x7|.s()U  mial  and  I ,.’‘I2.4()0 
urban.  Taim  residents  numbered  241.41)0  and  .'.h).IO(l 
were  classified  rural  notilarm.  I heie  vveie  I .2M'  places  m 
the  categories  of  inumcipahlies  ,md  villages  m I'tiq) 

Tutuie  municipal  and  luial  domestic  vv.iiei  requiie- 
iiients  were  estimated  on  the  basis  ol  the  existing  oi 
pioiecled  si/e  of  the  conimiuulies  aiul  then  localion 
with  respect  to  the  "4  C'  pieupilalion  elfeiliveness 
index  line.  Ihese  estimated  nnuucipal  and  luial  doniesik 
demands  are  expected  to  inciease  fioiii  '(is.ooi)  ,icte 
feel  III  l‘h'.s  to  1 ,2  I ’’.OOO  acie  leel  m 2020 

in: 


Based  on  the  limned  industrial  data  available,  watei 
demands  for  mdustiial  develoiunent  are  expected  to 
increase  Iroin  the  leported  use  of  142.000  acre-leel  m 
ld()5  to  a projected  demand  of  2.h).000  acre-leel  by 
year  2020. 

1 he  demand  for  vvalei  loi  [rower  [iioduclion  is 
projected  to  grow  liom  454.000  acie-teel  in  |0(r5  to 
52fs.OOO  acie-feel  in  lOhO.  but  to  decline  Irom  lOsOoii 
to  only  202.000  acre-feet  per  year  by  2020  due  to 
increased  use  of  supplemental  cooling  sy  stems. 

Water  will  be  required  for  [uojected  nuneial  develop- 
ments 111  the  nonnietals,  metals,  and  luel  seclois. 
Production  of  non-meialhc  minerals  (entiiely  in  the 
consirnclion  group)  will  glow  due  to  po|rulalion 
increases  and  increa.sed  demand  Walei  diverted  loi  sand 
and  gravel  production  is  not  included  in  the  total  vvalei 
rei|uiiemenl  figures.  In  the  metals  sector,  non  and 
uranium  ores  have  been  and  will  be  the  most  impoitaiit 
sources  of  metal  m terms  ol  both  value  and  vvalei  use  In 
the  fuels  sector,  high  volume  watei  needs  loi  oil  and  gas 
production  may  peak  by  lOjSO.  but  water  needs  for  coal 
production  will  coiilnuie  to  expand  through  2020  Total 
mineral  industry  water  demands  are  expected  to  grow 
from  2JS.000  acre-feel  m ld(s5  to  42.000  acre-teel  by  the 
year  2020. 

Total  nuinici|ial  and  industrial  watei  demands  are 
expected  to  grow  fiom  dKv),0U0  acie-leel  m |0(i5  u>  a 
2020  demand  of  l.(sd  1.000  acre-feel.  Table  7x  is  a 
summary  of  these  current  and  piojecled  municipal  and 
mdiisti  iai  demands. 

Table  78  MUNICIPAL,  RURAL  DOMESTIC,  AND 
INDUSTRIAL  WATER  DEMANDS, 

PLATTE  NIOBRARA  SUBBASIN,  1965  2020 


1 SI'  1 

1 ' 

1 |9«0 

2000 

1 2020 

( 1 .(K)0  Xcre-I  eel ) 

Munkipjl  A.  Kur.il 

DoMK'slI*.  ' 

' 3('s 

>14 

7ux 

i.:i7 

Ithliislrul  <(  ictUT.ih 

1 

Ois 

21  S 

2M\ 

Mmcr.il 

(ill 

5(1 

42 

IlkTinjI-l  lostru  IV'Wcr 

454 

>:x 

.illii 

202 

hii.il  j 

1 

I,:')’’  j 

1 1.172 

l>4  1 

In  l')o5  the  gioss  demand  of 'i.so  ooo  acie  leel  was 
met  S2  peuenl  by  suil.ice  vvalei  diveisioiis  and  is 
percent  fioni  giound  vvalei  vviihdiawals  Denvei.  with 
the  largest  vv.iiei  supply  system  m the  subb.ism.  serves 
I million  peisons  and  a com|'lex  ol  mdusliies  Next  m 
Older  ol  si/e  are  Ihe  [iiiblk  water  lacihlies  ol  I mcoln 
Nebiask.i  aiul  ( heyeime  W y ommg.  vv  Inch  serve  l.lx.OOO 
and  4(1.200  people.  ies|ies  liv  ely 

I'he  po|nil.ilioii  m Ihe  I’lalle-Niobiai.i  Subbasm  is 
ex[iecled  to  iiKiease  liom  2.2.'’'.00(l  m 1'>(.5  to  .iboul 
(i.’)4(l,(|(Hl  III  2020  ( enlial  vvalei  services  .ne  cxpecled 
lo  mcie.ise  liom  I ,S'’(i.0()0  lo  ('.(idO.OOO.  .m  iiKieaseol 
4 7,s4.(M)(l [leople  who  will  need  new  supplies,  iiealment. 
and  disiiibulion  sv stems  Included  m the  increased 


services  by  ceiilral  systems  are  4.532,000  urban  people, 
252.000  people  livina  in  villaiies  and  communilies 
under  2,500  and  in  rural  nontarm  households,  and 
about  24,000  people  in  I'arm  hoiiseholds.  Individual 
pressure  systems  are  evpocted  to  service  270.000.  ot 
about  05  percent  ol'lhe  population  in  I'arm  and  nonrarin 


households  and  only  10.000,  or  less  than  1 6 of  one 
perceni  ot'  the  population  ol  the  basin  will  be  without 
running  water  by  2020. 

Table  70  suinniari/,es  the  degree  of  adequacy  of 
evisting  municipal  and  industrial  water  supply  systems  in 
the  subbasin. 


Table  79  - SUMMARY  OF  EXISTING  MUNICIPAL  WATER  SUPPLIES  BY  SOURCE 
PLATTE  NIOBRARA  SUBBASIN 


Source  of  Supply 

i 

1 Number  of 
.Supplies 

lotal 

Population 

Served 

1 

Ranges  of 
Per  Capita 

L'se 

1 Improved 

Ouality 
\ Desired 

Inadequate 

Quantity 

Number  of 
Supplies 
Requiring 
Additional 
Treatment 

Surface  Water 

(1000) 
1 ino 

(gped ) 1 

40-55X  1 

(No.) 

(No.) 

l»TAnim1  Water 

1 2HH 

57K 

.UM75 

Combined  Surface  and 
(tround  Water 

l.s 

19X 

7.)-:9l 

lotal 

.uo 

1X76 

.70-55  X 

... 

By  the  year  I'lXO,  5115  million  will  be  required  to 
provide  the  facilities  to  adequately  treat  the  present 
water  supply  and  provide  for  future  water  treatment 
plant  enlargements,  addition.s,  the  rehabilitation  of 
obsolete  plants  and  for  new  plant  construction.  .An 
additional  Slbb  million  will  be  required  in  the 
lOXO-2000  period  and  S I 79  million  between  year  200(1 
and  2020. 

Middle  Missouri  Subbasin 

This  subbasin  includes  the  lands  drained  b\  the  mam 
stem  of  the  Missouri  Kiver  and  its  tiibutaries  below  the 
mouth  of  the  Big  .Siou.v  Kner  near  .Siouv  ( it\.  la.,  to  a 
point  just  above  Kansas  ( ily.  exclusive  of  the  Platte 
Kiver  ((Olorado.  Nehrask.i.  W \ oiiniig I dr.image 

The  deep,  lerlile  soils  and  generally  adequate  precipi- 
tation ol  the  subbasin  have  aided  Ihe  developmeni  o|  a 
highly  productive  agricultui.il  economy  Many  iiuhisiries 
III  the  subbasin  ate  processors  ot  agrisiilluial  products  or 
inanufacUire  Hems  for  fatmsiead  use  MamifaeUiimg 
employment  m the  subbasin  has  grown  relatively  faster 
than  nalionally . 

Mineral  prodiielion  has  been  limned  generally  lo 
nonmelalhcs  which  are  f.iiily  well  disltibuled  Ihioiigh- 
oul  the  subbasin  In  the  soutlieni  part  ol  the  subbasin, 
there  are  small  amounts  ol  pelioleiim  production  and 
limited  coal  deposits. 

Present  trends  indicate  that  the  economis  importaike 
of  agriculture  will  desime  while  the  lemaiiuler  ol  the 
economy  will  rapidly  inciease  Because  o|  the  econoniis 
potential  ol  the  subbasin.  the  population  is  expested  lo 
grow  Irom  a l'i(>()  level  ol  l.2'i.T5ll(l  persons  to 
2.4.H).U(X)  in  ihe  year  2020  Vhe  l'>on  popiilalion  was 
classilied  741). 40(1  uib.ni,  2XU.(I(I0  t.nm  lesideiits.  and 
273,1(10  rural  iioiilaim.  There  were  57h  pl.ices  m the 


categories  of  nuinicipalilies  and  villages  m I9(i0.  Moie 
than  75  percent  of  the  population  is  concentrated  m 
three  metiopohtan  areas. 

In  |9()5  it  was  estimated  that  255  of  these  places, 
with  941.000  persons  or  70  percent  of  the  subbasin 
population,  were  served  by  public  water  supply  sy  stems. 
C'entral  water  systems  served  140.000  rural  people. 
.-Approximately  395,000  persons  were  served  by  indi- 
vidual water  sy  stems. 

I iitiire  municipal  and  lural-domestic  water  require- 
ments were  estimated  on  the  basis  ol'  the  existing  or 
projected  si/e  of  the  communilies  and  then  location 
with  respect  lo  the  "44"  precipitation  effectiveness 
index  line  These  estimated  municipal  and  anal  domestic 
demands  aie  expected  to  increase  from  154.000  acre- 
teet  in  I9(i5  to  470.000  .icie-leet  m 2020 

Some  mdusliies  oblain  then  watei  supply  from 
municip.ll  sysienis  and  are  considered  m the  municipal 
demand  totals  In  |9(s5.  (here  weie  42  industries  in  (he 
subbasin  repoited  to  have  individual  waiei  supplies. 
Based  on  this  limited  available  industiial  data,  water 
dein.iiuls  loi  industrial  developmeni  are  expected  to 
increase  tiom  the  repoited  use  of  11,000  acre-feel  m 
|9(i5  1(1  a piojecled  demand  of  (iX.OOO  acie-feel  by  year 
2020 

Ihe  demand  tor  water  tor  power  production  is 
proiecied  lo  glow  Irom  4.M).000  acre-feel  m |9(i5  i(i 
1 .237.000  acie  leel  in  2020 

I ssenti.illy  .ill  of  the  mineral  production  of  the 
subbasin  will  be  vind  and  giavel  .md.  since  water 
duelled  loi  such  purposes  is  not  included  in  the  total 
watei  requiiemenl  tiguies.  no  demand  by  the  mineral 
iiidiisiiv  |s  I'orecasi  for  this  subb.isin 

Toi.il  miinicip.il  and  indiisiiial  watei  demands  aie 
expcsleil  to  glow  Irom  ti45.000  .Kre-leel  m |9(i5  lo  a 
2020  demand  ot  1. 775.0011  acie-leel  lable.xo  is  a 


r 


Miinniar>  of  those  ouneiu  aiiJ  pioieolcd  municipal  and 
mdusti  ial  demands. 


Table  80  - MUNICIPAL,  RURAL  DOMESTIC.  AND 
INDUSTRIAL  WATER  DEMANDS, 

MIDDLE  MISSOURI  SUBBASIN,  1965-2020 


Ise 

1965 

* I960 

2000  1 

* 2020 

Muiik ipal  & Rural  i 

\ 1 .00()  Acre-Feel ) 

1 

Di'IlK'Nlk 

I.S4 

! 25f> 

.141 

47(1 

Iruluslrial  Kicnural)  , 

1 1 

.14 

49 

Mmural  ' 

— 

Ihcrinal-I  Icvtrk-  Power  i 

1 4sn 

75.1 

1 .040 

1.2.17 

lolal 

(.45 

1. 114.1 

1.4.12 

1 .775 

In  |b(-i5  ilie  gross  demand  of  (>45.t)00  acre-feel  was 
met  fib  percent  b\  surface  water  diversions  and  I I 
percent  from  ground-water  wiliidraw  als.  Omaha. 
Nebraska,  which  has  the  largest  water  supply  system  in 
the  subbasin.  serves  .'70.000  persons  and  a complex  ol' 
industries.  .St.  .lose[>li.  Mo.,  serring  a population  of 
02.000  and  Sioux  City.  la.,  with  X.s.OOO  are  next  m 
Older  of  si/e. 

I'he  population  in  the  Middle  Missouri  is  expecleil  to 
increase  from  I ..TVi.OOO  in  l‘i(',s  to  about  2.4.'().000  in 


2020  ( eiilial  walei  seivkcs  aie  expelled  to  niciease 
lioni  'I4I  .IHIO  to  2.27(1.11011.  an  iikiease  ol  I ..v's.tioii 
who  will  need  new  supplies,  iie.ilnieiii.  and  disiiibuiion 
sVslenis  Included  in  llie  iiicieased  seiMi.es  b\  cenlial 
s\  stems  aie  1.120.00(1  uibaii  j'eople.  20O.000  people 
living  ill  Milages  and  commumties  undei  2. .■'00  and  in 
iiiial  nonlaim  households,  and  about  2o.OOO  people  in 
larm  households.  IndiMdual  piessuie  s\  stems  aie  ex- 
pected to  seiMce  I 4.' .00(1  m peiceni  ol  the  popula- 
tion in  larm  and  nonlaim  households  and  only  12.000. 
Ol  about  I 2 ol  one  peiceni  ol  the  pio)ected  population 
of  the  basin  w ill  be  w ithout  ruimmgwatei  b\  202o. 

Table  M summaii/es  the  degiee  of  adeipiacv  ol 
existing  municipal  and  industrial  water  supi'K  s\  stems  in 
Ihe  subbasin.  loin  of  (he  2.x .s  walei  supple  s\ stems  in 
lOi'.s  weie  classilied  as  inadequate  thiee  lequiied 
additional  trealmeni  and  ihe  olhei  had  niades|uale 
capacity.  Improvemenls  would  be  desiiable  tot  ihiee 
olhei  s\ stems.  l-i\  the  yeai  lo.sti.  x^.s  niilhon  will  be 
leqtmed  to  provide  the  lacihties  to  adespialelv  Heal  the 
pieseni  water  supply  and  to  piovide  for  fuliire  walei 
trealmeni  plain  enlargemenis.  addilii'iis.  lehabililation 
ol'  obsolete  plains,  and  for  new  plant  consiiuction  \n 
additional  ‘'7.X  imllu'ii  will  be  u\iuned  in  the  I o.s(|.2()tl0 
period  and  S^O  million  between  year  2000  and  2020. 


Table  81  - SUMMARY  OF  EXISTING  MUNICIPAL  WATER  SUPPLIES  BY  SOURCE 
MIDDLE  MISSOURI  SUBBASIN 


Source  <»f  Supply 

Number  of 
Supplies 

1 

1 otal 

Population 

Served 

1 

1 ^ 

Ranges  of 
Per  Capita  i 
Isc'  1 

1 

1 

1 lniprov(.‘d 

1 Qualilv 

1 Desired 

1 

liuidequate 

OiiantitV' 

1 Number  of 
Supplies 
Keq  Hiring 
Additional 
1 reaiment 

Surtacc  Water 
(iroimd  Water 
( oiiibined  Siirlace  and 
(irmi nd  W aler 

1 LI 

242 

1 (1000) 
,S70 

(gped  1 
54-1  XX 
511-2X6  J 

(No.) 

i ' ' ' 

---  i 

(No.l 

1 

lolal 

255 

04  I 

1 50-2Sb 

1 1 

1 

1 3 

Kansas  Subbasin 

Ihe  Kansas  Kivei  |oins  the  Missoni i Kivei  at  Kansas 
( ity  I he  subbasin  is  a lelatively  long  and  iiariow  aiea 
dianiing  paits  of  eastein  ( oloiado.  southein  Nebiaska. 
and  iioithein  Kansas  Ihe  western  two-ihiids  ol  Ihe 
subbasin  is  and  lo  semiaiid  while  the  easiein  Ihiul  is 
siibhinmd. 

Ilie  economy  of  the  subbasin  is  largely  siipi'oiled  by 
agiicultme  \pproximalely  x.X  peiceni  of  Ihe  aiea  is 
undei  ciillicallon.  with  wheal  and  liceslock  the  two 
largest  sonices  ol  laini  income  Indusiiial  aslicily 
cetiteied  in  ihe  laigei  iiiinikip.ililies  coiisisis  principally 
ol  me.il  packing.  Iloiii  milling,  and  Ihe  processing  ol 
other  .igiiciiltnial  products  Ihe  decelopmetrt  ol  lire  oil 
and  gas  indiislic  iii  western  K.irrsas  adds  gieaily  to  the 
income  ol  Ihe  basin  Ibis  nulnstiy  en.ibled  K.nisas  lo 


i.iiik  fiist  111  the  Missouii  Basin  Slates  in  the  value  ol 
mineral  piodticls  in  I'lt'ii.  1 arge  oil  lefmeiies  are  located 
.11  Kansas  ( ily  and  I’hilhpsbuig.  Kails  lire  iiibbei. 
chemical,  and  allied  mdiisiiies  also  aie  repieseiiled  in  the 
lovvei  Kansas  Kivei  valley  I’leseiii  irends  heie.  as 
elsewhere,  indkale  Ihe  economic  niipi'i l.ince  ol  agii- 
culliiie  will  decline  while  ihe  remaindei  of  the  economy 
IS  expected  to  show  steady  incieases. 

I he  snbb.isin  I'opiil.ilion  is  not  well  disliibuied.  niosi 
of  lire  people  being  concenlialed  along  the  K.nisas  Kivei 
.nid  the  h'vvei  Smoky  Hill  Kivei  in  the  eastern  hall  ol 
Kansas 

In  view  ol  Ihe  ecoiionik  poieiilial  ol  ihe  sn''basin. 
the  I'opul.ilion  is  expecied  to  grow  lioiii  a I'tiiti 
popnialioii  level  ol  '1(12. 'iHi  peisoiis  to  I .'dt'. mill  in  the 
y e.n  2(12(1  Ihe  I'lMi  popiilalion  vv.is  .l.issilied  .is 
sO.i'iiU  ini.il  .nid  4(11 '1(1(1  iiib.ni.  2HJ  4(i(i  .is  t.nni 
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roskloiUs.  :iiid  2'*<>.dOO  as  luial  luinlariil.  I here  were  a55 
places  Ml  llie  eateirones  ol  iiuiiiKipalilies  aiid  ullages  m 
I '«>(). 

It  was  esiiiiialed  in  I‘hi5  that  .'4,s  ol  these  places 
wilh  (sd'hUCIU  persons,  or  (s7  peiceiil  ol  liie  subhasiii 
populalioii.  were  served  h\  public  water  supply  systems. 
( eiitral  systems  served  l'tO.O(H)  ruial  people  -Vppio.x- 
imateK  1 .hOOO  persons  in  the  basin  were  served  by 
individual  water  sy  stems. 

hutuie  mumcipal  and  i uial-domestic  water  require- 
meiits  were  estimated  on  the  basis  ol  the  e.xistnig  or 
projected  si/e  ot  the  comminnlies  and  then  location 
with  respect  to  the  "44”  prectpitation  elTectiveness 
index  line.  I hese  esiimated  municipal  and  lural  domesiic 
demands  aie  expecied  lo  increase  tiom  Id.'.UOU  acre- 
leel  III  I'lii.s  lo  d4.s.(IOO  acie-teel  m 2020. 

Some  indiistries  obtain  iheii  water  supply  rroni 
mumcipal  systems  and  are  consideied  in  the  municipal 
demand  tiitals.  I heie  were  x.'  mdiistiies  in  the  subbasin 
reporied  in  lon.s  lo  have  individual  vvalei  supplies, 
based  on  this  hiiiiled  available  industrial  data,  water 
demands  lor  iiulusiiial  development  are  expected  to 
mciease  tiom  the  repvirled  use  ol  24.000  acre-l'eet  in 
I'hi.s  lo  a projecU'd  demand  ol  ‘'(i.OOO  acre-ieet  by  year 
2020. 

File  demands  tin  vvatei  lor  thernial-eiectric  power 
production  are  pro|ecled  lo  be  .s2.000  acredeel  in  2020. 
up  trom  lO.OOO  acredeel  m Idis.s. 

Water  demaiuls  For  the  mineral  industry  will  Fall  in 
the  nonnielals  and  tiiels  sectors.  Fs.sentially . all  oF  the 
iioiimelallic  developments  aie  in  the  construction 
minerals  category.  Water  diverted  loi  sand  and  gravel 
production  is  not  included  in  the  water  'ei|uirenicnt 
Figiiies.  Oil  and  gas  piodiictioii  is  piojecled  to  increase 
through  the  year  2000  and  then  level  out  aiul  cones- 
ponding  vvalei  requnemetils  ate  expecied  lo  parallel  the 
production.  W.iier  neerled  lot  coal  iirodiiclion  has  been 
considered  negligible.  Total  mineial  iiidiislry  water 
demands  are  expected  lo  grow  lioni  d.oou  acre-Feei  in 
O'ti.s  lo  20.000  acre-leel  by  the  y ear  2020. 

Folal  mumcipal  and  iiidtisinal  water  demands  are 
expeclerl  to  grovv  trom  175.000  acre-leei  in  I'hts  to  a 
2020  demand  ol  .000  acre-ieet  Fable  X2  is  a 


Table  82  - MUNICIPAL,  RURAL  DOMESTIC.  AND 
INDUSTRIAL  WATER  DEMANDS, 
KANSAS  SUBBASIN,  1965-2020 


1 so 

1965 

19S0 

2(K)0 

2020 

1 

(1.000  Acre-I-eet) 

\|unk ipjl  \ Kurjl 

1 

DoilK-slK 

I2.t 

1 29 

174 

:45 

Induslnal  ((icncral » 

24 

44 

57 

7h 

Mineral  ' 

9 

:o 

20 

2(1 

Ilicrmal-I  lev  me  l\>vver 

14 

15 

1 

>2 

lotai  1 

175 

:oK 

2S6 

.19.1 

summary  oF  these  current  and  projected  municipal  and 
industrial  demands. 

In  10(i5  the  gross  demand  ol  175.000  acre-leel  was 
met  41  percent  by  surlace  water  diversions  and  50 
percent  From  ground-vv  atei  vv  ilhdravv  als.  Topeka. 
Kansas,  which  has  the  largest  water  supply  system  in 
the  subbasin,  seives  about  l.v'',000  persons  and  a 
eomplex  ol  industries.  Next  in  ordei  ot  si/e  aie  the 
public  water  Facilities  ol  Lawrence  and  .Salma.  Kansas, 
which  serve  42.000  and  40.(i00  persons,  respectively . 

The  populalioii  in  the  Kansas  Subbasin  is  expecied  to 
increase  trom  042.000  in  |Oo5  lo  about  l.74(i.OOO  in 
2020.  Central  water  services  are  expected  lo  increase 
From  b20.()00  to  1 .5n0.0()U.  an  increase  oF‘)5  1 .000  who 
will  need  new  supplies,  treatment,  and  distribution 
systems.  Included  in  Ihe  increased  seivices  by  cential 
systems  are  50.1 ,000  urban  iieople.  .'5S.000  people  living 
111  villages  and  comniunilies  under  2.500  and  luial 
households,  and  about  20.000  people  in  larm  house- 
holds. Iiulividiial  pressuie  systems  aie  expecied  lo 
service  157.000  or  05  percent  ol  the  population  in  larm 
and  nonlarm  households  .uul  only  10.000.  oi  less  than 
one  percent  oF  the  population  ol  the  basin  will  be 
without  I uniimg  vvatei  by  202t). 

I- il ly -three  ol  the  ,'4S  vvatei  supply  sy  stems  lequired 
additional  lieatmenl  in  |0(i5  and  were  classiFied  as 
inadequate.  Improvements  vvruild  be  desiiable  Foi  o,l 
other  systems.  I able  X.l  summan/es  the  degree  id 
adequacy  ol  existing  niuiiKipal  supplies.  By  the  yeai 
|OM).  SlIKi  imllioii  will  be  lequiied  lo  provide  the 
lacihlies  to  adei|uaiely  treat  ihe  piesent  vvatei  supply 


Table  83  SUMMARY  OF  EXISTING  MUNICIPAL  WATER  SUPPLIES  BY  SOURCE 

KANSAS  SUBBASIN 


S«Miret'  ot  Supply 

Nunihcr  of 
Siippliev 

1 otui 
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Ranges  f»f 
Per  C apita 
IV 

linprovi*il 

(Quality 

Desired 

Inadi'quate 

Quantity 

Nuniher  of 
Supplies 
Keq  Hiring 
\dditional 
Treatment 

tllMKIt 

tgpvil  1 

(No.) 

(No.) 

Suitacv  Wafer 

1 1 

170 

H2-154 

( Iround  W atiT 

.172 

42 

54 

< omtuned  Siuiaie  an  1 
( iroimd  W aler 

5 

S7 

S41 15 

1 

lol.ll 

Us 

r>24 

17-111 

... 

54 

lol.ll 


105 


and  provide  for  I'uuire  water  trealnieiit  plant  enlariie- 
nients,  additions,  the  rehahthtation  of  obsolete  plants 
and  lor  new  plant  const  met  ion.  .An  additional  SI  4b 
million  will  be  leqniied  in  the  |bsi)-20()0  period  and 
SI 45  inillioii  between  21)00  and  2020. 


Lower  Missouri  Subbasin 

1 he  popnialion  ol‘  this  subbasin  is  not  well  distri- 
buted; over  hair  of  the  people  reside  in  the  Kansas  ('il\ 
or  Spi inetield.  Missouri,  metropolitan  areas,  dlie  re- 
mainder ol  the  population  is  generallv  distributed 
ihionghoiil  the  conniies  ol  the  subbasin. 

The  subbasin  has  a well-developed  agricultural  econ- 
oim  and  has  been  a leading  producer  in  the  .Missouri 
liaMii  ol  sovbeaiis.  non-citrus  I'ruits.  chickens,  turkeys, 
and  milk.  The  rich  bottomlands  are  high  producers  ol 
teed  and  food  grains.  The  uplands  are  noted  Itrr  their 
livestock  and  livestock  products.  Industrial  acti\  ities  are 
concentrated  generallv  in  the  larger  cities,  where  matui- 
t'acluring  aclivilv  has  giown  I'astei  than  the  national 
trends  during  the  past  two  decades.  Nearly  20  percent  ot 
the  subbasin  emplovinent  is  now  in  maniitacturing. 
Mineral  iiidiisirv  growth  will  depend  uiroii  expansion  in 
the  nonmelallic  and  I’tiels  sectors.  The  nonmelallic 
minerals  are  primarilv  in  coiisiruction  maleiials  sand, 
gravel,  stone,  cement,  and  clavs.  Coal  prodtictton  is 
expected  to  expand  to  meet  the  demands  t'or  thermal- 
electric  powei  production.  Tnture  petroleum  onipiil  is 
unceit.iin,  rlepeiiding  upon  technological  developments 
in  the  production  ol  viscous  crude  oil.  I’reseni  trends 
indicate  ih.i'  the  economic  importance  ol'  agricnilure 
will  decline  while  the  iioncommodilv -producing 
industries,  manuracturmg,  and  other  commodilv- 
piodiicmg  iiidiisiries  will  r.ipidiv  increase. 

In  view  ot  the  large  economic  potential  ol’  the 
subbasin,  the  popnl.ilion  ol  the  Lower  Missouri  Subbasin 
IS  expected  to  glow  lioni  a l')(-i||  population  ol 
2.2,C'.50i)  to  5.7.;2.UIII)  111  the  vear  2020,  The  |bol) 
popnl.ilion  wa--  classilieil  as;  S42.200  rural  and 
I ..'b  I ..toil  urban,  l-.irm  icsidents  mniibeied  ,'.'2,(i00 
persons  and  xDO.oOO  vvere  classilietl  rni.il  110111.11  m. 
I here  were  I.2.t7  places  111  the  categories  ol  niiimci- 
palllies.ind  villages  in  |b(>(). 

It  was  esiimaleil  in  |b()5  that  2') I ol  these  places, 
with  I,s2l.00i)  persiiiis  or  75  percent  ol  the  siibb.ism 
population,  weie  served  bv  iniblw  vvatei  siipplv  sv  stems 
( enlial  sv  stems  served  211.000  riiial  people  .A|'proxi- 
malelv  ('02.000  peisons  in  Ihe  subbasin  were  served  bv 
indiv  idiial  vv  atei  sv  stems 

Tnliiie  nuinisip.il  .iml  rnt.il  domestis  w.iiei  lespine- 
menis  were  esiim.ileil  on  the  b.isis  oi  ihe  existing  01 
pii'iected  si/e  ol'  ihe  conimiinilies  and  llieii  location 
with  respect  to  the  piecipil.ition  eltecliveness  index  line 
I liese  esiimaled  iminicip.il  and  tni.il  sloiiiestic  deni.nids 

UK. 


are  expected  to  increase  li'iiii  25x .000  acre-leet  111  lbo5 
to  SO  1.000  acre-leel  m 2020. 

Some  nulusliies  obl.nii  their  water  suppiv  liom 
nuimcipal  sv  stems  and  are  consideied  in  the  municipal 
water  demand  totals.  There  were  b2  industiies  in  the 
subbasin  reported  in  |b(i5  to  have  individual  water 
supplies,  based  on  this  limned  available  industrial  data, 
water  demands  liii  industrial  development  are  expected 
to  inciease  Irom  the  reported  use  of  bt'.OOO  acre-teet  m 
lb(s5  lo  a piojecied  demand  of  .'(>2.000  acie-feel  in 
2020. 

The  demands  for  water  for  iherinal-electnc  power 
production  are  projected  to  be  b5S.0t)0  acre-feet  in 
2020.  np  from  (>0S.00  acre-feet  m Ib(i5. 

Water  demands  for  the  mineral  mdustrv  will  be  in  the 
nomnetals  and  fuels  sector,  I ssenliallv  all  of  the 
nonmelal  developments  are  in  the  construction  minerals. 
Water  diverted  lor  sand  and  gravel  production  is  not 
included  in  the  total  water  ic\iuiremeiits  figures.  (Jnlv  a 
small  amount  of  vvatei  will  be  rer|uired  for  the  pro- 
duction ot'  coal.  Total  inineial  mdustrv  water  demands 
are  expected  to  grow  from  4.000  acre-feel  in  lb(>5  to 
I 1 .000  acre-feet  bv  the  >ear  2020. 

'I'olal  municipal  and  industrial  water  demands  are 
expected  to  grow  I'roiii  bCi.s.OOO  acre-leel  in  |bo5  to  a 
2020  demand  ol  2,1. >2.000  acre-feel.  Table  .'>4  is  a 
suniinarv  ol  these  current  and  projected  nuimcipal  and 
indiisli  lal  demands. 


Table  84  - MUNICIPAL,  RURAL  DOMESTIC,  AND 
INDUSTRIAL  WATER  DEMANDS, 

LOWER  MISSOURI  SUBBASIN,  1965-2020 


Isc 

1965 

I9S0 

2000  1 

2020 

(1.000  Acre-Feet) 

Miiiikip.ii  (S.  Rural 

|)«UlK‘slk' 

255 

325 

460 

SOI 

Imiustnal  Kicncral ) 

46  ' 

I'l 

252 

.16  2 

Mincial 

4 

in 

to 

1 1 

rhcrnial'l  k\'lrk  Pmscr 

(^^)H 

7X11 

S85 

45  s 

O't.il 

96. V 

i.:s4 

1.6117 

2.1. ''2 

In  |b(i5  the  gioss  demand  ol’ bo.vOOO  acte-1'eel  was 
met  Sis  peiceni  bv  sinlace  w.itei  diversions  and  12 
I'eicent  Irom  ground-w ater  w itlidr.ivv.ils  Kansas  Citv. 
Missouii.  with  Ihe  l.ii.eesi  water  supplv  svsiem  m the 
subbasin,  serves  about  '00.000  people  and  a n'lni'lex  ot’ 
indusiiies.  The  second  l.iigesi  public  watei  supplv 
svsiem  111  the  b.isiii  is  Independence.  Missoini.  seiving  a 
I'opul.ilion  ol  I12.b00 

The  popnlaiu'ii  in  Ihe  li'wei  Missomi  .Siibb.isin  is 
expected  l'>  incie.ise  tiom  2.42.'.000  in  |b(>5  to  about 
5. '’.'2.000  III  2020  I enti.il  w.itei  seivices  aie  expected 
to  incie.ise  lioin  1 .s2  1 ,000  10  ' .4'0.000.  .111  nicre.ise  I'l 
,'.('4‘i.000  who  will  need  new  supplies,  liealinent.  and 
disliibntion  sv  steins.  InJtuled  in  the  iiKieased  scivues 
bv  lenir.il  svsicnis  aie  2.S0',000  uib.in  people.  S44.000 


people  living  in  villagei>  and  eonnmnnties  iiiidei  2.5(10 
and  rural  households,  and  aboni  2o,0(J0  people  in  laiin 
households.  Individual  pressure  systems  are  expected  to 
service  248.000  or  05  percent  ot  the  remaining  popula- 
tion in  t’ann  and  nonlarm  households  and  onl>  14.000. 
or  less  than  1 4 trt  one  percent  ot  the  population  ol  the 
basin  will  be  without  running  water  by  2020. 

Twentv  -mne  of  the  201  water  suppK  ss  stems  in  lOtiS 
were  classitied  as  madec|uale.  Improvements  in 


treatment  would  be  desirable  lor  50  other  s\ stems  as 
shown  111  the  data  suinmari/ed  m table  <s5.  li>  the  sear 
lONO.  SI  15  million  will  be  required  to  proside  the 
lacihties  to  adequatelv  treat  the  present  water  suppls 
and  provide  for  future  water  tieatmeiit  plant  enlarge- 
ments. additions,  the  rehabihiation  of  obsolete  plants, 
and  for  new  plant  construction.  .An  additional  S14^ 
million  will  be  required  in  the  IOMj-2000  period  and 
S 1 million  between  s ear  2000  and  2020. 


fable  85  - SUMMARY  OF  EXISTING  MUNICIPAL  WATER  SUPPLIES  BY  SOURCE 
LOWER  MISSOURI  SUBBASIN 


St)urce  of  Supply 

Number  of 
Supplies 

1 lOtal 

Population 
Served 

Ranges  ot 
Per  Capita 
Lsc 

Improvi'd 
Quaiity 
IX'sired  1 

Inadequate 

Quantity 

Number  of 
Supplies 
Requiring 
Additional 
Ireatment 

(1000) 

(gpcd ) 

(No.) 

(No.) 

Surfucc  Water 

96 

1200 

29-274 

5 

b 

GrounU  \\  ater 

190 

.^X5 

1 8-284 

^4 

23 

Combined  Surface  and 
Ground  Water 

5 

236 

51-120 

— 

Total 

1 

291 

1821 

18-284 

5*^ 

29 

lir 


Potable  Water  Supply  A Public  Neeessits 


CHAPTER  4 


ELECTRIC  POWER 


The  projeetioMs  of  future  eleelrie  power  needs  are 
made,  not  only  to  deierniitie  the  probable  effect  on  the 
basin  economy  and  use  of  its  natural  resources,  such  as 
luel.  but  also  to  develop  estimates  ot’  future  needs  for 
cooling  water. 

Historic  and  future  elecliic  power  requirements  pre- 
sented herein  are  tor  the  .Missouri  River  Basin  Power 
Region.  The  power  region  varies  only  slightly  from  the 
basin  111  area,  having  been  designated  to  follow  generally 
the  boundaries  of  Pederal  Power  Commission  Power 
Supply  .Areas,  hereinafter  referred  to  as  PS.A's.  Data 
given  are  h\  subareas  which  correspond  to  PS.A's  or 
portions  thereof  within  the  power  region  and  are  further 
disaggregated  to  subbasins. 

Predictions  that  have  been  made  as  to  the  types  of 
thermal-electric  generating  stations  which  will  supply  the 
future  power  requirements,  taking  into  account  the 
e.xisting  and  potential  hydroelectric  projects,  arc  utili/.ed 
in  estimating  future  needs  for  cooling  water.  The  power 
requirements  projections  utili/ted  are  based  on  the  latest 
view.-,  ot  the  retated  Regional  Advisory  Committees 
ctirrentl''  engaged  m assisting  the  PPC  in  updating  the 
federal  Power  Commission's  National  Power  Survey. 

EXISTING  SITUATION 

Power  Region 

file  MRB  Power  Region  consists  of  all  or  parts  of  the 
10  states  comprising  the  Missouri  River  Basin  Mon- 
tana. Wyoming,  V'olorado.  Kansas.  Notth  Dakota.  South 
Dakota.  Nebraska.  Mmnesota,  Iowa,  and  Missouri.  The 
boundary  coincides  with  that  ot  the  .-Appendix  on 
1 conoin’c  -Vnalysis  and  Piojections.  except  that  St. 
Charles  and  I'ranklm  counties,  .Missouri,  and  Sweetwater 
County.  Wyo-ning.  are  included  m the  power  region;  and 
only  the  areas  m Glacier  and  Silver  Bow  counties. 
Montana,  served  respectively  by  the  (ilacier  Coiinty  and 
Vigilante  Cooperatives,  are  included 

I he  .iibregional  breakdown  of  the  area  cimtameil 
within  the  design.ited  study  boundary  does  not  lend 
lisell  readily  to  powei  analysis,  therelore.  the  I PC 
Power  Supply  Area  (PS.Al  was  selected  as  the  unit  tor 


estimation  of  projected  power  requirements.  PS.A's 
represent  geographic  areas  which  are  essentially  the 
service  areas  of  groups  of  major  electric  utilities.  Cnless 
otherwise  stated,  data  given  by  PS.-\'s  include  only  that 
portion  of  the  PS.A  within  the  MRB  Power  Regitm.  This 
region  includes  parts  of  PS.A's  15.  Us.  1 7,  2(i.  .'0.  5 I . 

-s2.  .'4.  and  the  whole  of  27  and  2S.  PS.A  15  excludes 
'.he  city  of  St.  Louis  and  St.  Louis  and  Jefferson 
counties,  but  includes  St.  Charles  and  Franklin  counties 
(see  figure  21  ). 

For  purposes  of  conformity  , the  projected  PS.A 
pow'er  requirements,  power  supply,  and  water  require- 
ments and  consumptive  use  are  disaggregated  to  the 
study  subbasins:  Upper  Missouri.  A'ellowstone.  Western 
Dakota,  Lastern  Dakota,  Platle-Niobrara.  .Middle  Mis- 
souri. Kansas,  and  Lower  Missouri,  as  well  as  to  that 
portion  of  the  Red  River  of  the  North  Basin  included  in 
the  MRB  Power  Region.  The  difference  between  the 
.Missouri  River  Basin  and  the  Power  Region  is  the 
included  portion  of  the  Red  River  Basin.  In  the  tables 
presenting  subbasin  data,  the  Missouri  River  Basin  has 
been  sublotaled  for  correlation  with  othei  chapters  of 
this  appendix. 

Basin  Economy  as  Related  to  Power 

Flectric  energy  consumption  is  lelated  primarily  to 
populalion  and  ti'  use  for  development  of  natural 
resources.  Increased  population  leqtiires  increased  use  of 
eieciricity  in  the  home,  in  commercial  establishments, 
and  111  iecreation.il  and  other  activities.  .A  rising  standard 
of  living  results  m increased  use  per  customer.  Develop- 
ment v>f  available  natural  resources  imposes  increased 
electric  energy  demands  m the  mine,  factoiy,  mill,  and 
on  the  farm,  however,  w ithout  the  incentive  of  available 
electiic  power,  the  developmeiit  ol  nauii.il  resources  and 
the  related  population  growth  will  dimmish  Thus,  the 
availability  of  ecoiiotnical  electrtc  eneigv  ts  a kev 
eletnetit  m the  ecotiotny  of  a tegion  and.  m turn,  the 
power  industry  ts  directly  aflected  by  the  economic 
climate. 

Matuilactutittg  vvtthm  the  Missoiiii  Rtver  Basin  is 
concenti.ited  piimaiily  m the  processing  ot  agi iciiltut.il 
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FIGURE  21 

POWER  SUPPLY  AREAS  AND 
COAL  FIELDS 
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puidlKtN.  Ill  .alilllmil  In  llic  IiHhI  pioduci  llKlll^llK■^ 
uliicil  all.'  ukli'K  dislilhiili.‘i.l.  iUIr'I  iiullislrics  Muli  .is 
pi'Iiolciiiti  loliiuMios.  papci  aikl  allu'1.1  proilials.  piim.iis 
iiiclals.  .iikI  slioiiikal  pindiKls  h.i\e  been  aiowiiiji  cNU'ii- 
sisel>  uiliilii  the  leeinii.  I Ills  is  due  lo  llie  ueallli  i>l 
iialiii.il  lesiHirees.  iiieliidiiie  iiiiiiei.ils.  eo.il.  ml.  and  sniiie 
iiatiii.ll  uas, 

Ot  parlieiilai  siiniilkaiiee  in  the  pnKinelimi  ■•! 
eleelrie  pnuer  is  the  'iippK  ot  tossil  fuels,  wliteli  is  not 
espeeled  to  impose  s|ii.iiiiiiali\e  liinil.ilions  on  the  iise 
ot  eoal.  ;aas.  .nid  ml  m the  piodiietiiu  .iiid  eoiitiitiioU'- 
areas  between  now  and  I'tSO.  Ilowesei.  in  lollowin^ 
deeades.  the  deselopnieiit  ot  eeonontieal  imcleai  and 
liinitte  plants,  emipled  with  a ledustion  in  oil  and  p.is 
reserves,  should  result  m substantial  ainmmts  ot  eleeine 
powei  tteneialion  utih/inp  luieleai  and  liuinte  fuels 
rather  than  the  emiveiitimial  fossil  tuels.  Ninels -eiuht 
pereeni  ot  the  national  lienile  lesenes  aie  in  we'lerii 
North  Dakota  and  eastern  Motilana  In  addttioit.  exieti- 
st\e  deposits  ot  bituinttuuis  and  subbiluinnious  eoal  .lie 
lotiiid  III  Monlan.i.  Wsonniii;.  and  Colorado.  Iitturedl 
shows  the  loe.ilion  ot'eoal  lields  ot  .ill  tspes  m the  basni 


Organization  of  the  Electric  Power  Industry 

Ihe  Missoiiii  Knei  liasiii  I’owei  l< 'Uloii  III  I'los 
eoiilamed  5'.'''  elesliie  utiliis  s\  stems  (b  these,  .vt  were 
insesior-ow ned  sssieiii'.  b>‘i  weie  iiiuiiieip.il  and  otliei 
piiblieK  owned  \\sienis.  I's  weie  eoo|vi.itiM‘  s\ stems, 
and  one  w.o  the  I edei.il  h\ dioelesli le  sssleiii  1 he 
soitiposiinm  ot  the  I''!'.'  powei  suppiv  o shown  in 
lipnie  dd  .1'  the  Mosotiii  Kisei  I’owei  Keeioii  minus  the 
Red  Kivei  H.isin  ( Ipei.ili.uis  ot  some  ot  the  nlihlies 
iikluded  111  the  liitiiie  extend  outstde  ot  the  studs  aiea. 
hut  otils  that  po.tion  ot  the  load  and  eapa.its  ot  these 
utilities  within  the  MKH  I’owei  Keeion  bmiiidais  is  lieie 
eonsidered , 

I ns  estm -OSS  ned  utihtie' emnpi  ise  about  .'0  |seieetlt  ot 
the  eeiiei.itins:  eapaeits  and  hase  oil  peiseiil  ot  the 
eneiits  reguirenieiils.  Ihe  leiiianiine  nisi.illed  e.ip.Kils  i- 
about  eseiils  disided  between  the  I edeial  and  pubhels 
owned  ss  stems,  llossesei.  the  tederal  ssstem  eeneialC' 
about  ■’()  peieeiil  iiune  than  the  pubhels  osstted  ssstem. 
siii'plsiiii:  most  ot  the  tequnemeiits  ot  the  eooper.ilise' 
111  the  basin,  sslneli  pioduee  less  than  one  peieetit  ot 
their  OSS  n needs. 


FIGURE  22 

COMPOSITION  OF  1965  POWER  SUPPLY 
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About  oiie-liall  ol  llic  pui  iic  nssIcmh^.,  uIirm  tor  tlu.“ 
most  part  arc  i.iuitc  Miiall,  liavc  gcnciatini:  cquipiiiciil 
whose  productiop.  ot’tcn  is  supplcinentcd  b\  cMcrnal 
purchases.  Tire  cooperative  group  is  coinprised  ot'  a lew 
generating  and  transinission  systems  and  numerous 
distribution  cooperatives  varying  consideiablv  m si/e. 

Recvrgnition  should  be  given  to  the  iionulihly  supply 
which  is  composed  almost  entirely  ot'  industrial  genera- 
tion. In  I‘)(i5,  the  nomitihty  generating  capacity  was 
about  I Sb.OOO  kilowatts,  compared  with  utility  capacity 
of  10..^  million  kilowatts.  The  iionutility  generation  was 
about  (i(vO  million  kilowatt-hours  compared  with  utility 
generation  of  million  kilowatt-hours.  Because  ol 

the  relatively  minor  impact  of  the  nonutility  supply  on 
the  total  current  supply,  and  because  of  uncertainties  ot 
the  future,  cotisideratioii  of  this  source  of  supply  and  its 
negligible  effects  on  water  requirements  have  been 
omitted  from  the  projected  supply  titili/ed  iii  this 
analysts. 

Ill  perspective,  the  electric  power  requirements  of  the 
,MRB  Power  Region  in  1965.  aggregating  38.6  billion 
kilowatt-hours,  were  approximately  3.6  percent  of  the 
national  total.  The  total  generating  capacity  was  10.3 
million  kilowatts,  representing  4.4  percent  of  the 
national  total.  The  1965  annual  peak  loads  and  energy 
requirements  by  PSA's  are  shown  in  table  86. 


Table  86  - MISSOURI  BASIN  POWER  REGION 
1965  ANNUAL  PEAK  LOADS  AND 
ENERGY  REQUIREMENTS 


P.SA 

Annual 

Peak 

lx)ad 

...  ... 

Annual 

Energy 

Requirements 

Annual 

load 

Factor** 

(Mw)* 

(Million  kwh) 

7r 

15 

.143 

1.541 

5 1 .0 

16 

165 

822 

56.9 

17 

1.907 

8,540 

51.1 

26 

,140 

1 .645 

55-2 

27 

627 

1.471 

61.2 

2S 

1.444 

5.957 

47,1 

29 

847 

1.712 

50.0 

.in 

419 

2,582 

67.1 

11 

443 

2.668 

bH.H 

12 

995 

5.176 

54.4 

14 

542 

2.516 

53.0 

Total 

8.094* 

18.610 

54.5 

• M w.  (mcg;i watts)  1 .000  kilowat  ts  ( k w . ) 

•Annual  energy  requirements  ilividecl  I'v  |>mdiKt  of  the 
.tnnual  peak  load  and  the  number  ot  hours  in  the  >ear 

(L.  I . I nergy  ) 

( I’k.  1 il.  X No.  hrs.  in  > r. ) 

• N»m  coincident 


Generation 

Steam  plants  m ng  coal  and  gas  as  luels  geneiate  the 
nia)or  portion  ol  electric  energy  in  the  \1RB  Power 
Region,  with  hydroelectric  plaiils  contribuling  sub- 
stantially to  the  power  supply.  Ihere  are  numerous  small 

I i: 


die.sel  plants,  but  these  accmiiil  lor  aii  iiisigmlicaiit 
poitioii  of  the  total  The  gas  tuihiiie  is  becoming  populai 
111  some  areas  as  a souice  ol  peaking  and  emeigciicy 
power,  but  this  application  is  expecied  lo  lemam 
lelalively  small. 

I'.slmiatcd  energy  and  capacity  requiiemeiils  of  ihe 
.\1RB  Power  Region  were  deleimuied  by  analysis  ol 
repoils  and  service  aiea  maps  tiled  vvilli  the  l edeial 
Power  ('oumiission  by  eleclric  ulihlies  serving  ihe  area. 
These  requirements  were  eslimated  to  be  36.630  million 
kilowatt-hours  and  10. 1 19  megawalls  iii  19o5.  Sub- 
tracting the  requiremenls  from  the  supply  (see  table  .s') 
indicated  a net  excess  of  700  million  kilow  att-hours  and 
224  megavvalts  which  were  Iraiisl'erred  out  of  the  power 
region. 

The  MRB  Povvei  Region  exported  only  a relatively 
small  amouiil  of  energy  and  capacity  m I9(i5.  This  i^ 
short-term  power  which  will  vary  iii  direction  ol  iTivv 
such  that  at  tunes  there  will  be  a net  iiiiporl  of  power 
and.  at  others,  a net  export.  The  overall,  long-time  effect 
IS  for  the  transfers  to  cancel  to  zero,  and  they  have  been 
so  considered  iii  piojecting  the  tiituie  |iowei-supply 
requirements. 

There  are  several  small  theriiial-generatmg  plants 
ulili/ing  lignite  as  a biuler  fuel  for  sleam-eleclric 
generation,  ('urrently,  two  laige  lignite  plants  m the 
order  ol  200  megawatts  are  iii  opeiation  m the  lignite 
fields  of  North  Dakota.  third  unit  is  under  con- 
struction and  a construction  schedule  has  been  estab- 
lished fill  a fourth  unit  ol'400  megawatts.  In  addition,  a 
subbituiiimous  plant  of  200  megawalt  magnitude  has 
been  installed  in  Montana. 


Lignite-Fired  200-Megawatt  Steam-Electric  Plant 
near  Stanton,  North  Dakota 


Anothei  leceiil  devclo|inienl  mlhieiicmg  the  type  of 
povvei  supply  in  ihe  b.isin  is  the  bieakthioiigh  ot  the 
nucleai  povverpl.ml  cosi-baiiici  \boul  2 .500  iitegaw atls 
ol  nuclear  geiieialmg  cap.Kily  is  scheduled  foi  iiisiall- 
alion  111  the  basin  bv  eailv  I'l'O 


I 


Tabic  bb  lislN  tlic  iscncialinc  plaiiK  iM  111  iiicuaujlls 
and  ovci  installed  in  llic  basin  as  ol  June  .'ll.  I‘li''.and 
llieir  types  ol'  me  neisiup. 


T ransmission 


The  leelinologieal  deeelopinent  ol  Ingliei  itansinission 
voltages  has  made  pia^tieal  the  nuning  oi  Ligei  blocks 
ol  eleetrie  power  ovei  long  distances.  I his  has  eneoui- 
aged  a tiend  toward  integration  ol  utiiities  into  laigei 
operating  systems  to  peinnt  lowei  capital  and  opeiating 
costs.  .\n  cxtensiee  d.'O  kilovolt  transmission  iietwoik 
has  been  eoiistrueted  to  eonneei  the  inaioi  hv  dioeleetrie 
plants  and  to  disliibnte  the  laige  blocks  lU  powei 
produced  at  the  Tederal  |ilaiits. 

Smaller  ca|iacit_v  iraiismission  lines  also  seive  the 
basin  with  voltages  genciallv  in  the  oider  ol  1 !.■'■.  l.Tb.. 
and  I (1 1 -kilovolts.  Uiese  lines  aie  owned  bv  the  other 
segments  ot  the  powei  nidiistiv  in  the  basin  inivesioi. 
public,  and  coopeiativcl  as  well  as  by  the  ledeial 
(jovermneiit.  I'lie  iiiniiary  timctioiis  o|  the  lines  aie 
iransiiiissioii  of  the  [lovvei  geneialcd  at  the  ow nets' 


Nuclear  Generating  Station.  800  Megawatts.  Scheduled 
for  1972  - near  Brownville.  Nebraska 

As  shown  in  table  87  hydroelectric  plants  in  the  .\1KIJ 
Power  Region  accounted  for  28  percent  of  the  1965 
generating  capacity  and  produced  55  percent  ot  the 
energy.  This  hydro  capacity  is  concentrated  mainly  on 
the  main  stem  of  the  Missouri  Rivet.  Tederal  plants 
eonslitute  the  bulk  of  the  hy droelectric  supply,  ac- 
eountiiig  fvir  appro.vitiialely  80  jrercent  of  the  total. 


Table  87  - MISSOURI  BASIN  POWER  REGION  1965  INSTALLED  GENERATING 
CAPACITY  AND  PRODUCTION 


Net  (iencration  in  Million  K\sh 


Thermal 


Hydro 


niermal 


Gavins  Point  Dam  and  Hydroelectric  Plant  on  Missouri 
River  near  Yankton.  South  Dakota 

Yellowtail-Guster  2.J0-Kilovolt  Transmission 
Line.  Montana 

Table  88  - EXISTING  GENERATING  PLANTS  - MISSOURI  BASIN 
10  MW  AND  OVER 
(AS  OF  JUNE  30,  1965) 


PLANT  LIST  - C0L0k/Vl)0 


PLAN!  LIS^I  MINNLSOIA 


No.  & Name  of  Plant 

MW  Capacity  & Type 

Owner  Code 

2 Arapahiv 

250.5  St 

PS(T> 

5 Boulder 

20.0  Hv 

PSC  () 

7 Cabin  (Tcek, 

300.0  M\  • 

PStO 

4 Cherokee 

420.5  St 

PSt  () 

12  Lsttfs 

45,0  IK 

1 SBR 

1 3 Ratiron 

71.5  IK  ' 

eSHR 

14  Fort  Collins 

1 1 .0  St 

r(x() 

23  Pole  Hill 

33.2  H> 

eSHR 

Jb  Valnioni 

2H1.«  St 

PS(  () 

30  Zuni 

115.2  St 

PSC  {) 

•pumped  Sl<ir.i|{e. 

Cnder  (Onstruetmii 

OWNI  Rsmp  [.1ST 

1 (K  () 

Ml  \ 

1 ort  C I'ihns 

PSC  0 

PRI 

Publu  Serviee  Ca.  ol  C olorado 

eSHR 

IT  1) 

L . S.  Bureau  ot  Reclamation 

PI  ANT  LIST  IOW  A 

No.  & Name  of  Plant 

<'apa'  't>  & lype  Owner  Code 

2 

Atlantic 

Itt.o  St 

\1L\ 

4 2 1C 

A 1 1 \ 

4 

Big  Sioii\ 

41,0  St 

lOPS 

1 1 

Council  Blulls 

130.6  St 

lOPI. 

17 

George  Neal 

147.0  St 

lOPS 

24 

Kirk 

17.5  St 

lOPS 

38 

Spencer 

17.5  St 

SPI  N 

39 

Summit  Lake 

22.5  .St 

SOI  P 

5.S  1C 

SOI  P 

44 

Wisdom.  Lari 

37.5  St 

C OBP 

OWNFRSHIPLIST 

AIT  A 

Ml  N 

Atlantu 

( OBP 

C(K)P 

C orn  Belt  Pwr  ( oop. 

lOP! 

PRI 

low.i  P A L.  C o. 

lOPS 

PRI 

low  a Pub  Serv,  Co. 

SOI  P 

C CK)P 

S.  W I ed.  Pw  f Coop 

SPI  N 

Ml  N 

Spen 

PLANT  LIST  KANSAS 


No.  & Name  of  Plant 

MW'  Capacity  & Type  Owner  Code 

I 

Abilene 

33  K St 

K\PI 

5 

Cla>  Center 

14  2 St 

( 1 \> 

7 

Colby 

12.0  St 

( I KP 

13 

Hays 

190  St 

C I KP 

17 

Kaw  Station 

161.3  St  (Insert  M.ipi* 

K AC  V 

18 

1 jwrence 

2102  St 

K-\P1 

23 

Ottawa 

6 5 St 

on  A 

7,3  l( 

on  \ 

25 

Chtimiaro 

104  5 St  (Ins^Tt  M.ipi* 

KAO 

76  5 Sf 

K \C  Y 

28 

Ros^  Beach 

12.7  St 

( 1 KP 

25  0 St 

SI  NC^ 

29 

Russell 

IS.K  K 

RCSS 

30 

Tecum  si*h 

346  1 St 

KAPI 

1 i igure  2.1 

rasi'd  Id  .ind  ' 

i>per.iled  by  Central  K. ins. is  Pwt  Co 

•Cndef  ( onstrui.  lion 

OWNLRSHIP  1 isr 

C l KP 

PRI 

Central  K.insjs  P\^f  C o 

(T  AY 

Ml  N 

( lay  Center 

KM\ 

MCN 

Kans.is  City 

K \PI 

PRI 

Kansis  P A 1 ( o 

on  A 

Ml  S 

Ottawa 

RCSS 

Ml  N 

Russell 

SI  N( 

( (K)P 

Sunllowef  1 lec.  Coop 

No.  & NamcufPUint  MW  C'apacit>  & Type  OuiierCodt 

44  Wurthitjgton  16  5 S!  '^ORl 

OWNLRSHIP  I 1ST 

V^()RI  MIN  Worthington 


PI  ANT  LIST  MISSOI  RI 


No.  A Name  of  Plant 

MW  Capacity  A lypc  Owner  Code 

3 

Blue  Valley 

1 15.0  St  (Insert  MapJ 

ISDN 

6 

Chamois 

59  0 St 

Clip 

7 

Oiillicothe 

15.0  St 

C Hll 

K 

Clinton 

15.5  .St 

MlPl 

9 

C olumhia 

59  3 St 

CULM 

I I 5 c;  I 

( Ol  M 

10 

I dmonJ  St 

53  5 St 

SAJI 

11 

1 uiion 

11. 5 St 

1 1 n 

12 

Cirand  \se. 

126.8  St  ilnse-rl  Mapi' 

k \(  p 

13 

(iteen.  Ralph  J. 

49.5  St 

MIPl 

15 

Hawthorne 

363.0  St  (Insert  Mapi' 

k \c  p 

17 

Dodgion  St 

15-C»  St  (Insert  Mapi* 

IM)N 

19 

lefferson  Cits 

12  ^ SI 

Mil  ( 

21 

l.ike  Road 

60  6 SI 

SAJI 

90  use 

SAJI 

22 

M.irshall 

14  0 St 

MARM 

25 

Missouri  C ii> 

40  0 St 

NOI  P 

26 

Montrose- 

563.1  St 

kACP 

28 

Northeast 

156  0 St  (Insert  M.ipi* 

k Al  P 

29 

Osage 

176  2 !K 

1 SI  1 

32 

Sedalia 

1 1 5 SI 

MIPl 

33 

Sibley 

100.0  St 

MIPl 

36 

Springfield 

23  5 St 

SPRM 

• I'ndcr  t onNlrutlion 

' Figure  23 

OWN!  RSHH 

» LIST 

Cl  1 P 

C OOP 

C entral  11  Pw  t ( oop 

CTIIl 

Ml  \ 

Chillicothe 

COL  M 

Ml  \ 

C olumbia 

IT  T.r 

Ml  \ 

1 niton 

ISDN 

Ml  S 

independena’ 

K ACP 

PRI 

Kansas  City  P A t 

MARM 

Ml  \ 

Marshall 

MILC 

PRI 

Missouri  P A 1 

MIPl 

PRI 

Missouri  Pub  Ser'  C o 

NOI  P 

COOP 

N W 11  Pwr  Coop 

SA.U 

PRI 

St-  lox'ph  1 A P C o 

SPRM 

MCN 

Spnnglielii 

CM  ( 

PRI 

I’nion  1 les  iris  ( o 

PI  ANT  I 1ST 

MONT  VN  A 

No.  A Name  of  Plant 

MW'  Capacity  A Type 

Owner  C«xJe 

1 

Bird.  I rank 

69  0 St 

MOPO 

2 

Black  i-:agle 

16  8 IK 

MOPO 

3 

Canytin  1 errs 

50  0 IK 

1 SBR 

4 

CochraiK- 

4S(HK 

MOPO 

5 

1 ort  Peck 

165.0  Hv 

eSAR 

6 

H.uise-r  1 ake 

17  0 Hv 

MOPO 

7 

Holler 

38  4 IK 

MOPO 

10 

1 cwis  A C lalk 

50  St 

Moin 

1 1 

Morony 

45  0 IK 

MOPt) 

12 

My  stK  1 ake 

inoiK 

MOPti 

14 

Rainb«'W 

.35  6 IK 

MOPO 

15 

Ry  an 

4S0  IK 

MOPO 

17 

Yelh*w  tall 

250  0 IK  • 

1 SHR 

•Cnder  ConstnisOon 

OWNLRSHIP 

1 1ST 

M0l*0 

PRI 

M'*nlan.i  Power  ( 

«vtnpan\ 

1 SNR 

1 1 1) 

C S Arms 

1 SBR 

1 1 I> 

1 S Hu6mu  ol  Re»  iamalum 

Table  88  — (continued) 


1 

t 

: j 


'r  1 

r 


PLANT  LIST  - NhBRASKA 


No.  6i  Name  of  Plant 

MM  Capacity  & Type 

Ossner  C*xle 

1 

Allianee 

16  5 St 

ALLI 

2 

Bluffs 

42.2  St 

(OPt) 

? 

burdu  k.  C.  \3 

.39  5 St 

(iRIS 

4 

('anaday 

lOK.K  St 

(TNP 

5 

n>luinbus 

.39  9 Hy 

lORP' 

b 

Fair  bury 

H.7  St 

i AHl 

12.5  Sf 

F ABC 

7 

F alls  City 

10.0  1C 

F ACY 

H 

I remuni  No  1 

44  OSl 

F RF  M 

9 

F-remont  No,  2 

21  0 St 

F RF  M 

10 

(Javins  Point 

HKVO  Ms 

I'SAR 

1 1 

Hastings 

.32  0 St 

HAST 

12 

F*ine  Street 

17.5  St 

GRIS 

13 

Jefirev  Canvon 

ISO  Hy 

( F NP 

14 

Johnson  Canyon  No 

. 1 IK  0 H\ 

(1  NP 

!«: 

Johnson  Canyon  Nii 

.2  iKOHs 

( F NP 

16 

Junes  Street 

1 73  5 St 

OMPP 

17 

Kranu-r 

1 12  ^ St 

M PP 

IK 

I ineoln  K Street 

31  ' St 

( OPD* 

19 

Nebraska  (Tty 

lOb  l( 

NFU 

20 

North  Omaha 

427  I St 

OMPP 

21 

North  Fhatte 

26  1 Hs 

PI  VP' 

22 

O^allala 

7 5 St 

(OPD 

.3  7 It 

( OPD 

23 

Sheldon 

lOK  K St 

( OPD 

24 

Stiuth  Omaha 

2<I  0 St 

OMPP 

1 1 eased  t«>  Nebraska  P P S 

• 1’ruk.T  1‘imsirui.t 

i.m 

OMNFkSHIP  1 1ST 

Alll  MIN 

Allians'e 

( INP  SI  Ml 

Central  Nehr  PP  A Irr  l>isl 

{()PI)  STAFF 

Consumers  P P Dist 

T \Hl  Ml  N 

1 .iirburs 

L\(Y  MIN 

F alls  ( Its 

LRIM  MIN 

1 remont 

GRIS  Ml  N 

(irand  NatiJ 

HAST  MIN 

ILisiin^s 

lORP  SFAFT 

1 .lup  Riser  P P I'lsi 

NT(  1 Ml  N 

Nebraska  ( its 

NFPP  si\n 

Nebraska  P P Ss  stem 

OMPP  SFAIT 

Omaha  P P Disi 

PI  VP  SI  AIT 

Platte  Valles  P P sk  Irr  Dist 

LSAR  FFI) 

1 S Army 

PLANT  LIST  NORTH  DAKOTA 

V* 

. A Name  of  Plant 

MM  (apaeity  & Type 

Osvner  Code 

I 

Beulah 

1 3 5 St  > 

MOF)C 

2 

Kison 

10  OSl 

NOSM 

.3 

IH-siis  Like 

12.5  St 

OITP 

4 

T arpo 

20  0 St 

NOSM 

2 K 1C 

NOSM 

5 

Ci.irrison 

40(1  0 Hs 

1 SAR 

h 

e.rand  I »*rks 

16  0 St 

NOSM 

7 

Heskeft 

loon  St 

MODI 

K 

Kidder 

20.5  St 

OITT 

9 

Neal  M m .1 

.3X  5 St 

(T  PF 

10 

Old'.  1 eland 

200  0 SI* 

BAF  P 

1 1 

Stanton 

172  OSl* 

CNP\ 

12 

WiUtstun 

2 OSl 

MODI 

ko(;f 

MODI 

13 

Moixl.  F raiiklin  P 

21  5 Si 

MIPI 

10  K K 

MIPI 

>7  < MM  leased  l. 

I M<mc  bs  D,ik..i.|s  n ( 

oop  . Iiu 

• 1 nder  t MRsiriK  ti«*n 

OMNFR.SMIP  1 1ST 

H\IP  loop 

Basin  F 1 Cis*»p 

(FPF  .OOP 

( cntral  Pssr  I 1 ( <*op 

. Im 

MIPI  MKIP 

Minnkota  FSsr  C»>*>p  . 

ln« 

MOIH  PRl 

Mont.tn.i  F>akola  I'hl 

( u 

NOSM  PRl 

Northern  Slates  Possei 

( o 

OFFP  PRl 

Ottei  I at)  posset  1 »> 

INPA  l(X)P 

1 'mied  Posscr  \svh 

CS\R  III) 

1 S Arms 

PLANT  LIST  - SOI  TH  DAKOTA 


No.  & Name  of  I*lani 

MM  Capacity  & Type 

Ossner  Code 

1 

Aberdeen 

13,5  St 

NOPS 

2 

Big  Bend 

2.34.0  Hv 

L’SAR 

2.34.0  Hs* 

1 SAR 

3 

I urt  Randall 

320-0  Hs 

eSAR 

4 

I rcnvTt.  Ben 

22.0  Si 

HI  HP 

10  0 K 

HL  HP 

5 

Huron 

12.5  C.T 

BIHP 

6 

Kirk 

3)5  St' 

Rl  1 P 

7 

Ijssrencc 

4K  0 St 

NOSM 

K 

MiieheU 

15  OSt 

NOPS 

9 

Mobridge 

K.5  St 

MODI 

.3.4  U 

MODI 

10 

Oahe 

595.0  Hs 

1 SAR 

11 

Pjthlinder 

66.0  St* 

NOSM 

12 

Stoux  l alls 

15.5  St 

NOSM 

I lca^«f^J  ti*  Hills  P I 

*riidir<  ■•nsirus  tioi) 


(MNTRSHIP  1 1ST 


HI  HP 

PRl 

blavk  Hill'  P A 1 

MODI 

PRl 

Montana-Dakuta  1 til  Co. 

SOPS 

PRl 

Nufthss  extern  Ihib  Sers  ( 

NOSM 

PRl 

Northern  Slates  Psst  Co 

Rl  1 P 

t IK)P 

Rushinore  1 1.  FNsr  Coop 

CS.AR 

1 I D 

1 S Vrmy 

PI  ANT  LIST  WYOMIM; 


No.  & Name  of  Plant 

AfM  Capacity  & Type 

Ossner  Code 

1 Ai  me 

12  OSt 

MODI 

2 Alxosa 

.36.0  Hv 

CSBR 

.3  Bosvn 

15,0  Hy 

1 SBR 

4 (Tteyenne 

10  OK 

CHI  1 

6 1 remtJtii  ( anyon 

4H.0  Hs 

1 SHR 

7 (ilendu 

24.0  Hs 

CSBR 

k Johnston.  Dase 

456.7  St 

P A PI 

9 Kories 

.36.0  Hs 

1 SBR 

1 1 (Jsage 

23  OSt 

HI  HP 

1 1 .5  St 

RIT  P' 

12  Rusk  Springs 

25  OSl 

P A PI 

13  Ss'minoe 

32.4  HY 

CSBR 

I I 1.5  MW  leased  tn  Bias  k Hills  I’  ^ L 


(mSLRSHIPIIST 


HLHP 

PRl 

Hla.k  Hill'  P A 1 

( HI  I 

PRl 

(Ticsenne  Light.  1 uel  A Posscr  Co 

MODI 

PRl 

Monlana-Dakotj  Ctilities 

PAPl 

PRl 

P.KifK  PAL  Co 

RCI  P 

( (K)P 

Rural  1 i.  ( o 

CSBR 

I 1 D 

C S Hurvju  ol  Rcslamation 

lYPL  OL  OWNI  RSHIP 

PRl  Pnvdli 

< (X)P  ( nopcrativc 

Ml  N Munuip.ll 

Sl\n  state 

I I I)  I edcral 


I 

POSSIB1.1  FITT  RF  IH'DRO  j. 

Name  of  Pluil  MM  Capaci(>  . 


(Montana) 

f 

A .Allcnspur 

i 

250  0 j 

H Buffalo  Rapids 

30.0 

( 1 ort  Benton 

,3(K».0 

1)  1 OSS  Rut.ky  ‘ 

Point 

94  0 / 

1 High  (\>ss  ( teek 

720  0 ’ 

1 l.ombard 

25  0 ' 

G F nnis 

58  0 1 

H Flardy 

19.0  1 

! FFebgeii 

1 2.0  • 

J Gibson 

1 1 -0  J- 

10  0 V 

'l 

K TtK*r 

( Miwiuri  i 

; 

A Richland 

3(1  n ' 

H Rich  Fountain 

40(1 

C Pattonshurg 

35  0 ! 

D Poinme  dc  Terre 

16  K 

F Stockton 

45  2*  * 

F Kay  singer  Bluff 

151  3'- 

' ISimped  Storage  J 

* 1 nder  i onstrui.  ti< 

ii 

Kolorado) 

\ F Ikhoin 

27  4 !• 

B F mpire 

2K  5 1 

( (irant 

2(»0 

D Crosvms 

26  (» 

F Res»*rt  Creek 

52  0 

1 Tuo  F orks 

1160 

G Poudre 

12  6 

H Sheep  Creek 

13  5 

1 Canyon 

19  K 

J Big  Hill 

1H6 

K 1 Ik 

13(1 

1 Singleton 

19  0 

M Shdssnce 

114 

N Insmont 

14 : 

(Myuming) 

A Bald  Ridgc 

2.3  (t 

B Sheridan 

25  0 : 

( Hunter  Mountain 

14  4 ' 

D Thiel  ( reek 

1 25  2 

1 Sunlight 

14  9 

1 Hig(fOosc-No  2 

15  0 

(i  Pamtiock  No  2 

12  0 1 

H Scnimoe  Vdditums 

10  H ! 

1 Pedro  ktounum 

IKO  f 

J Guernsc-s 

Additions 

10  0 

iNebraska) 

\ 

A Kincslcs 

■-  ■ t 

H Nisrthport 

10  0 f 

1| 


i I 

I 


lilies  from  St.  Louis  lo  Kjiisjs  ( ii\  were  eiierui/ed  in  the 
spring  ol  A -'45-kilo\oli  line  Iroin  K.iiisjs(  il\  lo 

Onulu  is  seliediiled  to  be  energi/ed  in  |4o‘)  A line  lioiii 
Onialu  lo  Sionx  C'il\  and  Minneapolis  slionld  be 
eiiergi/ed  eail>  in  l‘*7().  Aiiollier  line  is  being  built  fioni 
llie  Cooper  Nueleai  Station  on  the  Missouri  Riser  lo 
(jiaiid  Island,  and  lioiii  (iraiid  Island  lo  Lori  riioiiipson 
Ligure  23  shows  the  major  iraiisnussioii  lines  exislliig 
and  imder  eoiistriietioii  in  the  basin  as  of  JiiU  l^tA). 
inelndmu  the  34.3-kilovoli  lines  tindei  eoiislruetioii. 


plants  to  then  loads,  wheeling  of  power  from  the 
Ledeial  ssslem  lo  some  of  its  customers,  and  cooidi- 
nation  of  operations  ot  the  power  sources  ol  all  eiililies 
servim;  the  basin. 


.•\s  a result  of  coordinated  planning  of  iransmission 
facilities  and  power  supplies,  the  first  345-kilovoll  line  in 
the  Missouri  River  Basin  was  built  from  Kansas  City  to 
Wichita  and  eneigi/ed  at  1 3b-kilovolls  In  14t)7  and  at 
345-kilovolis  III  earls  I'hiX.  In  addition.  34.s-kilovoh 


FIGURE  23 


PRINCIPAL  ELECTRIC  TRANSMISSION  LINES 
(As  of  July  1969) 
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POWER  PLANNING  COORDINATION 

larlv  III  lilt;  Uurcaii  ol  Reclain.ilioii  and 

rcprosoiUal i\ Os  t'l  t)\oi  lUO  protoroiioo  pottor  sssloiiis 
ONOoiitod  llio  Missouri  Basin  Syslonis  Ciuiiip  I’oolinj: 
Agrooinotil.  wliioli  led  to  tlio  lonnalion  ol  a postoi 
planning  group  oallod  llic  Missoini  Basin  S\ sloins  (ironp 
(MBS(il.  Its  planning  otiniiiiiiloo  oondiiotod  ilie  lirsl 
power  siirsey  ol  llie  I aslorn  Division  ol  the  Missouri 
River  Basin  I’rojeet  powei  system.  I lie  lesiills  were 
released  in  late  I'>h4  and  given  wide  distiibiiinm 

.Anollier  power  planning  gioiip,  the  Mid-('oniiiient 
.Area  Ptiwei  I’laiiners  I.M.AI’l’t  composed  ol  investor- 
owned  iilililies.  public  power  districts,  coopeiatives.  and 
immicipals  overlapping  a large  pail  til  llie  MBSCi  aiea. 
has  also  studied  the  power  needs  til  the  area  A new 
suidv  ol  broader  scope  has  been  miliaied  Ciiildehiies 
have  been  established  by  the  MAI’l’-MB.S(i  .loml 
I iigmeenng  ( ommiilee  tor  condncimg  a rehabihiv 
sliidv  lot  the  l't7U-’X  pel  it'd  to  be  rmi  concurreiillv 
with  a long-range  plaiimiig  study  lor  the  l')7.s-'H)  period. 
In  adthlioii  tt'  sy  stems  within  the  Missouii  Rivei  Basin, 
these  studies  will  include  ad|acenl  systems.  I he  ob|ec- 
lives  will  be  to  tleieimme  what  geneialmg  and  iiaiis- 
mission  lasihlies  will  be  neetled  to  I'lovide  an  adetpialc 
siijij'lv  ot  It'w-cosi  povvei.  .iiid  when  and  where  such 
lacihlii's  shoiiltl  be  located 

HYDROELECTRIC  POWER 
Present  Stage 

.As  ol  I'li'S.  the  hythoelecliis  povvei  supply  wiihm 
the  basin  coiisisled  ol  aboul  ^1)  plants  I hc'sc  plants 
geiieialed  I.'”  billion  kilow atl-houi s,  or  .’'5  peiceni  ot 
the  total  eiieigv  retpiiienients.  aiul  hatl  an  mst.illed 
capasitv  ol  2'HIn  megawatts,  which  was  dS  percent  "I 
Ihe  basin  lolal  ( )l  ihe  total  hy  tlioelec  tiic  capacity 
cMsimg  III  I'tos  .iboiii  7'i  I'eiceiit  lepieseiited  1 edeial 
plaiils  whish  generaied  ''  peicent  ol  Ihe  total  eneigv 
The  lemaimng  hydioelcMik  pi'wei  w.is  pnmaiily  liom 
I'lants  ol  mvestoi-ow neil  iilihlies 

Disposition  ol  povvei  geneialed  at  hedeial  hydro- 
electric developmenis  in  the  Missoiiii  Rivei  Basin  is 
governed  by  legislation  and  ailmmisleied  by  the 
Secrel.iry  ol  the  Inleiioi  Ihe  Buieau  ol  Re>.l,inialioii  is 
maikeling  .igeni  lot  ihe  povvei  geneialed  al  the  piojecls 
whkh  It  opei.iles.  as  well  as  loi  powei  geneialed  al 
resi-ivoiis  ol  the  ( oips  ol  I ngineeis  m the  middle  and 
upper  Missoiiii  Rivei  B.isiii  Soulheasieiii  R.nisas  and  Ihe 
Slate  ol  Mksoiiii  he  w iihin  ihe  geneial  maikeling  area  ol 
ihe  Southwcsiein  I’owei  \dmiiiisiialion.  and  that 
ageikv  li.i-.  been  .issigned  maikeling  responsibility  loi 
hvdioele.  Ilk  puwci  tioiii  I lups'  pi  uecis  under  con 
-iiik  Ill'll  III  Ih.ii  eeneial  .iie.i 


riic  hedeial  hy droelectric  system  in  ihe  Missouii 
Rivei  Basin  is  known  as  the  Mi.ssouri  Rivei  Basin  I’loject 
I’owei  System.  Ihe  system  is  divided  into  two  maikeling 
aieas  called  the  1 astern  and  Western  Divisions  In  l‘)('5. 
the  geneiatmg  capacity  of  the  system  consisted  ot  22 
eMsiiiu;  plants  with  ihiee  others  uiidei  construction.  .All 
of  ihe  aulhori/ed  hydio-power  plants  on  the  mam  stem 
have  heen  completed  I'lie  si\  mam-siem  plants,  plus  the 
'I'ellowtail  and  ( any  on  I eriy  plants,  piodiice  the  bulk  ol 
the  federal  supply  table  S’*  lists  the  names  ot  these 
plants,  then  installed  capacity,  and  owneis  By  the  end 
ol  I'tf'l'.  with  all  units  m opeiatioii.  the  total  I edeial 
namei'late  capasiiy  in  the  basin  was  2. “’20  megavvalis 


Yellowtail  Dam  and  Hydroelectric  Plant. 
Bighorn  River.  Montana 


In  oidei  to  dispose  of  the  huge  block  of  power 
piodikc'd.  a large-capacity  transmission  system  is 
reijiined.  comiecimg  the  major  hedeial  power  planis  ,md 
inleiconnectmg  with  the  oihei  major  povvei  systems 
within  and  adiacent  to  the  maiketmg  aiea  This  system 
pemnts  lull  cooidmaljon  of  water  releases  and  plant 
geneial  ion  at  the  several  dams  and  the  ma\nmim  ontpui 
of  power  It  also  permits  mtegratioti  of  the  hydroelectric 
onipul  with  the  tuel  burnmg  generating  plants  m the 
b.isiii.  so  that  large  amounts  of  secondary  energy  aie 
available  which  can  be  used  effectively  to  save  luel  In 
addition,  fuel  plants  can  be  used  to  supply  the  base  load 
leqiineinenls  ot  hy dioelectiic  systems  customers  during 
•idveise  water  vears.  thus  effecting  ma\imum  power 
onipul  atul  economies  for  the  oveiall  system. 

About  '1.1  211  miles  ol  hedeial  tiaiisinission  lines  are 
completed  .iitd  m service  Ihe  first  federal  .'4s-kilovoll 
tiansmission  line  m the  Missouri  Basin  is  being  con- 
structed between  foil  Ihompson.  S Dak  . and  (irand 
Island.  Nebi  hhis  line  will  interconnect  with  anoihei 
»4s  li.i|ovoll  line  to  be  built  by  Consumers  I’ubik  Power 
Disiiicl  between  (ir.iiid  Island  and  Brovvnvillc  Nebr  . 
aiul  eventually  will  tie  into  a regional  '4s-kilovolt 


Table  89  - MISSOURI  BASIN  POWER  REGION  HYDROELECTRIC  PLANTS 
IN  SERVICE  AS  OF  DECEMBER  31,  1965 


Federal  - 

lOMw  and  Over 

1 

Non-Federal 

~ lOMw  and  Over 

Plant  Name 

Owner 

Total 

Installed  _ 

Plant  Name 

Ow  ner 

lotal 

Installed 

(Mw) 

(Mw) 

Hig  Bend 

CSAR 

292 

Black  1 agle 

MOPO 

17 

I ort  Peck 

L'SAR 

165 

Bou  Ider 

PS(0 

20 

Fort  Randall 

CSAR 

22(1 

(‘ochrane 

MOPO 

48 

Ciarrison 

CSAR 

400 

('olumbus 

1 ORP 

40 

Gavins  Point 

i:SAR 

1 00 

Hauser  l ake 

MOPO 

17 

Oahe 

CSAR 

595 

1 loiter 

MOPO 

38 

Subtotal 

CSAR 

I.X72 

JetYrev  C'aiuon 

(T  NP 

18 

JohnsA)n  Cajiyon  #1 

Cl  NP 

18 

Alcova 

CSMR 

36 

Johnson  Canyon  »2 

CTNP 

18 

Hoy  sen 

CSMR 

15 

Moroin 

MOPO 

45 

C anyon  Ferry 

CSMR 

50 

Mystic  Lake 

MOPO 

10 

Fstes 

CSMR 

45 

North  Platte 

PI  VP 

26 

I’latiron 

CSMR 

73 

Osage 

INK 

176 

I'remoni  C'anyon 

CSMR 

48 

Rainbow 

MOPO 

36 

GIcndo 

CSMR 

24 

Ryan 

MOPO 

48 

Kortcs 
Pole  Hill 
Seminoo 
Subtotal 


Under  1 0 mw 


I'nder  10  m« 


Miscclluneou'i 
Total  I cdcral 


Miscellaneous 
Total  NonT  ederal 


Ownership  t ode 

(T  NP  State-Lentral  Neb  P.P.  & l.l). 

l.OKP  State  ! oup  River  P.P.  Dist. 

MOPO  Private-.NIontana  Power  Co. 

Pl.VP  State-Plane  Valiev  P P & l.l). 

PS(’0  Private-Pub.  Service  Co.  ol Colo. 

I'NT  ('  Priv atc-l'nion  I lcctricCo. 

I'S.VR  l ederal-l '.S.  Army.  Corps  ol  I niuncers 

L'SHR  I’ederal-l'.S.  Mur.  ol'  Reclamation 

I \dditio  •!  176  mepavs-.itls  installed  at  Mig  Mend  and  250  megawatts  at  Yellow  tail  plant  in  service  during  1U66.  I oial  capacitv 
1966  ■ 720  mega'  alts. 


network.  The  objeetives  ol  tliis  line  are  to  impletnent 
long-term  plans  to  market  Federal  peaking  power  in 
conjunction  with  iiistal’.ation  of  thermal  generation  hy 
non-Federal  entities,  and  to  enhance  the  reliability  of 
the  Bureau's  trant  .lission  network.  , -Additional  liiies  in 
the  order  of  34*'  kilovolt  and  possibly  500-kilovolt,  are 
contemplated  for  future  development.  These  lines  would 
enable  large  lignite  plants  to  economically  distribute 
their  oiilpi,t  to  loads  scalleied  tlirotigliont  the  basin,  and 
would  ■ serve  to  reduce  required  reserves  and  to 
inciease  lehabihly. 

The  power  marketing  area  of  the  |•.astern  Division  of 
the  Missouri  Rivet  Basin  Project  power  system  includes 
all  or  parts  of  the  Stales  of  .Monlana,  North  Dakota. 
South  Dakota.  Iowa,  Nebraska,  and  Minnesota.  The 
l edeial  powei  facilities  m the  I astern  Division  consist  of 
('.112  ciiciiil-miles  of  transmission  line,  the  Bureau's 
Canyon  Ferry  and  Vellowlail  powerplanls,  and  the 
( orps  of  I ngmeers'  mam-stem  powerplants.  I he  power 
marketing  area  ol  llte  Weslern  Division  inchides  lliosc 
parts  ol  Colorado  and  Wyoming  in  the  Missomi  River 


Basin  and  part  of  Nebraska.  Wuhin  the  basin,  tlie 
Federal  power  facilities  in  the  Western  Division  include 
.3.000  circuit-miles  of  transmission  line.  Kortes.  Cilendo, 
and  Boyseii  Powerplanls;  and  the  miegraled  Colorado- 
Big  Thompson,  Kendrick.  North  Platte.  .Shoshone,  and 
Riverton  Project  Powerplanls. 


• ..  — — T T T i i] 


Fort  Peck  H\ droelectric  Phmt.  Missouri  Ri>er.  Monlana 


The  eoordinatioii  ol  llie  yeneralu)ii  and  opeialion  id 
Ihe  powerplaiils  m llie  ['.asteni  Division  iseonliolled  by 
the  Bureau  ot  Reelaination's  Central  Power  .System 
Operatiotis  Oltiee  at  Watertown.  S.  Dak.  .\n  extensive 
eoinnuinieation  s\  stem  and  automatie  eontrol  equip- 
metit  regulate  power  generation  and  distribution  to 
eustomers  throughout  the  l-.astern  Division  marketing 
area.  System  dispatchers  at  Watertown.  S.  Dak.. 
Jamestown.  N.  Dak.,  atid  Port  Peck.  Mont.,  coordinate 
the  operation  of  the  power  system  and  are  m constant 
touch  with  their  counterparts  m adjacetit  power  systems, 
coordinating  activities  to  achieve  maxtmutn  efficiency  in 
operations. 

Close  coordination  is  maintained  between  the  Bureau 
of  Reclamation's  Power  System  Operations  Office  at 
Watertown  and  the  Corps  of  p.ngmeers'  Reservoir 
Control  Center  in  Omaha.  The  control  center  in  Omaha 
establishes  the  water  releases  to  be  made  from  each 
reservoir,  taking  into  account  linn  pouei  loads  and 
marketing  opportunities  lor  nonlirm  powei  in  order  to 
insure  maximum  elficiency  in  power  generation  com- 
patible with  the  other  multiple-purpose  operations  ol 
the  reservoirs.  The  Bureau  ol  Reclamation's  Control 
Center  in  Billings  establishes  Ihe  water  releases  to  be 
made  from  the  Canyon  l eriy  and  T'ellow  iail  plants. 

System  operation  for  the  Western  Division  is  coordi- 
nated at  Ihe  Cpper  Platte  System  Dispatching  Office  at 
Plaliron  near  Loveland.  Colo.  The  power  sy  stems  ol  the 
C oloradi'-Big  Thompson.  Kendrick.  Riverton.  Shoshone, 
and  North  Platte  projects  are  integrated  with  the 
Missouii  River  Basin  Project  power  system  lor  the 
purpose  of  marketing  Ihe  power  produced  Irom  these 
projects,  with  the  Wesiein  Division  acting  ;is  the  market- 
ing agent. 

Potential  Utilization 

Several  studies  have  been  made  to  consider  the 
coordination  of  the  hy dioelecli ic  plants  with  large 
lignite-fueled  plants  being  planned  for  development  m 
the  area.  The  thermal  plants  would  firm  up  the 
hvdroeleclnc  plants,  permillmg  use  of  a portion  ol  the 
hvdroeleclric  power  for  peaking.  I nder  this  pl.in  sum- 
mer peaking  power  is  being  sold  to  Nebraskti  and  winter 
peaking  power  to  notihein  coopeialives.  This  takes 
advantage  of  the  seasonal  diversity  potential  which  exists 
between  the  noilhetn  and  the  sonihern  portions  ol  the 
basin  Because  of  the  detailed  analyses  reipiiied  foi 
testing  Ihe  feasibility  of  expanding  this  type  ot  arrange- 
nienl.  plans  toi  luilhei  inlegt.ilion  of  hydro  and  theimal 
resources  are  beyond  Ihe  scope  of  this  study . 

The  potential  fiilnie  hy dtoelecli ic  projects  assumed 
i.erem  would  inciease  the  total  hydroelei.lric  supply  to 
about  (i.ilill)  megawatts,  with  average  annual  generation 
ot  d.'  billion  kilow.ill  liouis  by  I'lsil,  .dihongli  pkininng 
studies  may  show  some  ol  this  to  be  impi.iclicable  of 


development,  l.sinnaies  ot  tuiuie  projects  were  based 
strictly  on  past  studies  and  are  iheretoie  tentative.  These 
assumed  projects  were  used  only  to  ascertain  the 
amounts  of  thermal  energy  requited  m the  future  for  the 
purpose  ol  estimating  water  needs  for  theimal  power 
production.  1 his  deiernnnalion  was  made  by  deducting 
tlie  estimated  hydroelectric  production  fiom  the  pro- 
jected total  energy  leqiiiremenis.  Tlie  amount  of  liy  dro- 
eleclric  power  involved  is  small  m lelatton  to  total 
requirements  and  has  only  a mitioi  effect  on  future 
water  requirements  for  the  thertnal-electric  getreration. 
The  total  of  the  existing  and  assumed  potential  hydro- 
electric power  supply  for  DhsO  through  dlldo  is  shown 
by  l’S.-\'s  111  table  'Hf 


Table  90  - MISSOURI  BASIN  POWER  REGION 
HYDROELECTRIC  POWER  SUPPLY 
1980  THROUGH  2020 


PS.\ 

Instalied  Capacity 

Average  Annual  hnerg> 

(Mvv) 

(Million  Kwhl 

l.s 

540 

Ih 

17 

2b 

21 

2.0S0 

S.K7S 

:s 

l.ls 

576 

24 

2 

1 2 

20 

2.00  7 

7.1-14 

.11 

5H» 

2. .11.1 

^ *) 

S78 

2.457 

24 

24  S 

414 

total 

6.175 

22.K74 

PROJECTED  ELECTRIC  POWER 
REQUIREMENTS  AND  SUPPLY 

Composition  of  Supply  and  Projected 
Requirements 

Thermal-electrk  jilanls  now  compiise  abiuil  'll  pei 
ceni  of  .ill  the  electiic  geneiatmg  capacity  in  the  MRB 
Power  Region,  .ind  lhal  piopotlion  is  ex|'ected  to 
inciease  hy  pi.MI  Piedicth'iis  of  the  patterns  ot  geneia- 
lion  beyond  I'l.st)  oi  I'lSx  are  complk.ited  by  several 
factors,  not  lire  least  ol  vvhiJi  is  the  accukky  of 
piedkied  total  leqiiiiemenis  foi  energy  beyond  these 
d.iles  The  eleciiic  power  mdusiiy  is  one  ol  the  most 
dynamic  in  the  lulled  Stales,  having  ex|ieiienced  an 
animal  giovvih  rate  ot  between  (>  and  ~ peiceni  loi  a 
iiiimbei  ol  yeais  Ihe  technology  ol  ekvliic  geneialion 
and  supply  is  changing  rapidly  wiih  the  advent  ol  larger 
and  laigei  units  made  possible  by  ihe  rapid  growth.  Ihe 
increasing  lehaiice  on  extra  high-vi>llage  liansinission. 
Ihe  consiriiclion  ol  nnne-moiiih  geneialion,  the  ulih/a- 
lion  ol  uniMv]ie  coal  liains.  and  Ihe  large  inciease  in  the 
mnnbei  ol  scheduled  micleailiieled  pl.inls  New 
methods  ol  genei.ilnig  power  could  ehmmale  the  con 
venlional  he.il  cycle  and  Ihu'  elmnnale  the  need  lot 

I lu 


cooliiii;  walcr.  Amoiiy  llic  most  pioiniMiii;  ot  tliose  aic 
Mill)  or  magnclohydroJuianiifs;  l-.(il)  oi  clcctrogav 
duiaiiiics.  tlicimioiiic  generation,  and  the  luel  eell. 

I’lojeelions  of  liilure  power  reqniiemenis  ihrongh 
in  the  powei  region  were  eoinpleted  b>  Regional 
AduMiiy  ('oininittees  appointed  to  asbi>t  the  federal 
Power  t'oininisMon  in  updating  the  National  Power 
.Surve\ . riui\.  these  projections  are  not  ha^ed  on 
material  included  in  the  l.conoinic  Base  Siirves  lor  the 
Missouii  Rivei  Basin,  although  siniilar  basic  infoiination 
was  used  in  making  the  projections.  In  general,  the 
Regional  \dvisoi\  ('ommiltees.  which  arc  composed  ol 
representatives  fioin  all  '.eginents  of  the  utihlx  industrv 
III  the  lespective  legions.  relied,  tor  the  most  pail,  on 
proiectioiis  made  h\  and  w ith  the  advice  of  the  major 
utilities  operating  in  the  region.  These  esiimates  were 
-.upplemenled  as  necessary  to  achieve  lull  regional 
crweiage.  and  the  individual  estimates  and  totals  weie 
reJiecked  with  the  mdtistrv  utilities  and  were  ultimatelv 
agreed  upon.  The  energv  and  load  data  were  checked  tor 
consisieiKV.  and  the  energv  piojections  were  also  tested 
with  population  projection^  ol  the  Census  Buieari. 
1 stimates  loi  the  period  l‘»v>0  to  2020  were  completed 
bv  the  1 PC  stalf.  based  on  the  Regional  Advisoiv 
C iimmitiee  estimates  to  I'loo. 


As  stated  pieviouslv . the  potential  luttire  hvdro- 
produclion  was  deteiinmed  bv  a siibcoiiimitlee  on 
livdioelectric  powei.  1 cononuc  leasibihiv  has  not  been 
established  lor  the  potential  proiects.  and  consequently 
the  amounts  of  hydropowei  deduced  liom  the  total 
powei  tequirements  may  he  dilleient  than  the  amount 
ultimately  found  teasible  ol  development 

Table  0|  shows  the  thetmal  requireinenls  and  supply 
bv  TP(  powei  supply  aieas  toi  the  yeais  I'los  l‘iM) 
2000.  and  2020.  It  lellects  the  a['pioved  Il'X'.'si  load 
proiectioiis  by  the  fP(  Regional  Advisory  ('oinmiltee 
and  shows  the  amounts  ot  ihernially  geneialcd  power 
which  will  he  rec|uned  m each  power  supply  area  I he 
plant  locations  cannot  conlorm  entiiely  to  this  geo- 
graphic pattern  ol  requnemenis.  because  the  surplus  of 
hv droelectric  and  fossil  luel  resources  m some  areas  may 
be  utih/ed  in  others.  Tor  instance,  the  installed  capacity 
111  PS.A  27  Is  consideiably  huger  than  load  recjuirements, 
because  power  Irom  the  I edeial  hy dioelectiic  plants  is 
marketed  m several  othei  PS-\’s  In  addition,  vasi 
reserves  of  lignite  he  close  to  the  suilace  in  the  wesiein 
hall  ot  North  Makola  and  in  sevei.il  counties  of  ea'Iein 
Montana  and  Wyoming  Ilf  luel  can  be  snip-mined  at 
low  cost  and  e\hibits  great  piomise  .o  a boilei  tuel  It  is 
piobahle  that  large  developments  ol  ligmtc-tueled 


( apac  itv 


Table  91  - MISSOURI  BASIN  POWER  REGION  EXISTING  AND  PROJECTED  THERMAL 

REQUIREMENTS  AND  SUPPLY 


IluTmal  Capacity  (Mw) 


Kei|uirctl 

Insl.ilIccI 


Rc-i|uircil 

Insiallc'cl 


Rec|uireil 

Insiallc'cl 


2111  2.,‘iX.S 

104  1.7<m 

.S70  ti.llO 

.114  .t.S(l4 

I.SOS  l7.Kh5 

1.44X  l.T.Si: 


' 2000 
I I 4. .144  i 

I I1..SS7  I 


5(,s  ’.4:5 

■ss  ' 7.4.1.S 

I 

I ."I  2 ^ 

1 .71  2 :n 


Kociinroil 

Insf.iiial 


KccpjirL'J 

Inst.illoc! 


Ko()uirc.'(l 

(n'vtcillcii 


Kajuiral 

InNt.ilk'd 


Kci|mrc(l 

inNi.illoil 


3.^H4  34.126 

2.787  2.3.777 


S32  11.I.S2 

216  5..S96 

2.800  2.*'.000 
L8.S.*:  17.100 

M.goo  78.700 
7.185  64.600 

17.500  154.(HI0 

1 5.200  1 Ut.600 


4.172  jl41.427 
4.172  i 141.427 


ilicrmal  I ncrgv  < Million  KilowaM-iloursI 

1 i 1 

1.7.30  (4.460iM  .'.264  I 2.675  I 


1480 

2.500  622  ; 17.524  i 10.038  ! (S.34I* 

2.5{IO  15.617  j 10.774  ' 10.018  I 266  , 

i2000  i ^ 

11.400  21.222  52.5  24  I 26.(v8.s  j 1.3.866 

7.300  52.0.37  141.624  | 26.688  | I 3.8f,6 

2020 

27.800  50.022  |o3.424  44.188  46.866  !■ 

23.SOO  105.017  [78.404  44,188  46.8(v6  j. 


7.VM  I SS.7H 
' 7.S.SI  I SN.7,11 

I 

, ::.isi  lii'i.ssi 

I :;.,isi  |ii'i.,ss| 

1 

I41.5S1  643. ■’71 

I 41.581  64  3.7*’ I 


1 SurpInN  lis  ilr<» 


tlicriii.ll  pLiiils  uill  be  ic;ili/cd  between  l‘*MI  .iitJ 
Ill  eoiiseqiieiiee.  I.iiee  .iittoiiiils  ol  powei  lumi  lieitite- 
Itieled  pLlllt^  In  PS  \ 2’’  iii;i>  be  ti.insniitleil  to  ntiiei 
tnetiN. 


Giant  Mining  Ulieel  in  Operation  Near  Stanton.  N Oak 
Used  Here  To  Reinose  Oxerinirden  I roni  Lignite  Beds 


1 he  siibseritient  tables  slunving  installed  eapaeitx  b\ 
PSA's  and  stibbasins  were  predicated  on  the  above 
asstnnptions  ol'  ntih/atioii  ol'  lignite  and  h\  dioelectric 
resotirees  at  distant  load  areas;  howevei.  recent  studies 
bs  an  I P(  Regional  Advisors  ('oinintttee  Indicate  that 
mote  luiclear  geneiating  capacits  inav  be  installed  tn 
PSA  2S  than  shown  heiein.  This  would  reduce  the  lignite 
developnieni  projected  m PSA  21'  Because  the  siiidles 
ate  not  completed,  the  tables  represent  llie  best  data 
available  at  this  lliiie.  Prehnnnai \ rindings  of  the 
connnittee  indicate  that  there  wmild  not  be  aii\  material 
elTect  on  the  basin. 

Before  deieiimn.ilion  ol  the  ihermal  power  required. 
.Ill  .illtwvance  w;is  made  lor  importation  ol'  power  troin 


the  piopvised  Nelson  River  1 1\ dtveiectiis  Powei  Project 
111  .Manitoba.  Canada.  Ibis  development  is  tindei  active 
coiisideiation  and.  ihereloie.  nnpoits  ol  .’'1)0  megawatts 
111  I'iSO  and  400  inegawatls  m 2000  have  been  included. 
,\lso.  It  has  been  assumed  that  bv  2020  the  net  imp.nt 
will  be  /ero.  masinuch  as  the  power  may  then  be 
resinned  lor  maikets  vvtllim  ( atiada. 

Because  the  thermai-electi ic  plant  cooling  leqtnie- 
ments  dil'l'ei  soniewhal  with  dlOerenl  types  ol  liiel. 
esiimales  were  made  ol  the  amonnls  oi  power  m 
kilowalt-hoiiis  It'  be  produced  by  each  type  ol  iheinial 
plain  shown  111  table  42.  The  projecled  composition  ol 
the  future  thermal-electric  piwver  supply  shown  in  this 
table  lellects  the  consensus  ol  the  advisory  giotip  winch 
was  appointed  to  render  assistance  on  this  and  lUher 
related  matters.  The  trend  toward  the  incieasmg  nunibei 
of  micleai  geneiating  plants  has  been  taken  into  account 
in  the  projection  ol  ihe  Inline  powei  supply  An 
allowance  was  made  foi  developnieni  ol  new  "exotis 
types  tun  lequiring  condensing  watei.  ol  which  .Mill) 
Imagnetoliydiodynamissi  appears  the  most  piomising 
Included  In  the  '■noncoiideiising"  categoiy  are  internal 
combiisllon  plants,  many  ol  vvhish  vveie  installed  eaily 
in  the  development  of  the  power  industry . 1 xpan  avni  ol 
Iraiisilllsslon  sv  stems  and  mcieasing  cooidmalk'ii  among 
ulihlles  should  permit  utih/ation  ol  larger  and  iiioie 
efficient  steam  iiiiits.  Ihis  would  restili  in  the  phasing 
out  (bv  obsolescence  1 of  the  small  nueiiial-combttstion 
plants.  This  accounts  for  the  rediiclion  in  the  non- 
condensing  type  of  plant  from  I'h'S  to  I'l.st),  In 
subsequent  vears.  Mill)  and  gas  tiiibmes  coiistitiite  the 
plants  sIkwv  II  as  '•noncondensing  type"  in  the  table. 

Tables  '),?  and  44  present  by  PS  A's  and  siibbasiiis  the 
existing  and  projected  ibernial-electi  ic  genet. iiion 
requlinig  condeiisei  pooling  water  by  type  oi  cooling 
svsiem.  Tables 4s  through  4,x  sunimari/e  the  exMing 
and  |irojecied  power  leqtiiremenls  and  'iq’ply  m each 
PS  A and  stibbasln. 


Table  92  - COMPOSITION  OF  THE  THERMAL  ELECTRIC  POWER  SUPPLY 
IN  the  MISSOURI  BASIN  POWER  REGION 


1 

l%5  I 

1 9X0  ! 

2000 

2020 

1 

Tnergy 

('apacity 

I 

Fnerg\' 

Capacity 

Fnergy 

( apacity 

E nrrgv 

( apac  iiv 

lype  of  (■cncriiii>n 

l^oduciK>n 

Factor 

Capacity  | 

Production 

Factor 

Capacity 

Produclinil 

1 actor 

( apacity 

E^oduction 

1 ac  tor 

Capacity 

1 

tMillion  KhIiI 

(M«)  1 

(.Million  Kwh) 

(Mw) 

(Millmn  Kwh) 

(Mwl 

(Million  Kwhl 

(Mwl 

PS\  15 

1 

NoiKondcnMUg  t>  pcs 

4(1 

n 

55 

None 

Ni.iie 

■ ■ i 

6.000 

0 xo 

850 

SlKlcJf 

None 

None 

7.10(1 

0 xl 

l.(X)0  1 

19.ikH» 

0.72 

3.(HHI 

I Ignite 

None 

None 

None 

1 

None 

Hituinim>us  coal  jtiJ  njluul  cas 

717 

0 44 

1X5 

4.510 

0 47 

1.037 

7.510 

0 31 

2 715  1 

4.1 10 

0 |5 

5.52t 

loui 

757 

0.36 

23X 

4.510 

047 

1.037 

14.610 

045 

3.715  j 

29.!  10 

045 

‘'.576 

PS\  l(> 

NonconUcn'ing  tvpcs 

2 

0.0! 

20 

None 

None 

None 

Nuclear 

Nc>ne 

None 

4.600 

0.79 

bbO 

1 .'.iMill 

0.76 

1.950 

1 iCIUtC 

None 

None 

None 

None 

Bituminous  cujJ  .md  natural  gj\ 

214 

0 29 

X4 

I.SX5 

0.6X 

514 

2.5X5 

0 37 

7X8 

2.200 

0 30 

83-^ 

Total 

216 

0.24 

104 

1 .SX5 

0.6X 

314 

7.1X5 

0.5b 

1.44S 

l5.2(»o 

0 62 

2.‘'X' 

PS\  17 

Noncontlcnsing  i>  pc' 

0.07 

140 

None 

4.200 

0 XO 

600 

3o.(Hio 

0 *'6 

4.51MJ 

Nuclear 

None 

5.600 

O.hO 

soil 

52.0OO 

0.76 

7.800 

91  ,IHI0 

0.76 

13.600 

Lignite 

None 

None 

None 

None 

Bituminous  coal  and  natural  gas 

5.507 

o.is 

1 .650 

11. .500 

0.44 

5,004 

' X.400 

0.19 

5.112 

9,t.oo 

0 ]9 

5.677 

lotal 

5. 5*^6 

0 .56 

1.790 

17.100 

0.5  I 

5.K04 

64.600 

0.54 

13.512 

130.600 

062 

23.777 

PS^  'b 

Noncondcnsing  t\  f>cs 

1 

4V  1 

None 

None 

None 

Nuclear 

None 

N\>ne 

4.600 

0 75 

7(10 

IhJiMi 

0 ■’s 

2.‘^tio 

1. Ignite 

1 575 

tl-25 

17lt  1 

2.5«»5 

0.49 

577 

2.-00 

0.2' 

1 . 54  2 

5.000 

0 27 

2.08  1 

Bituminous  coal  and  natural  gas 

None 

1 None 

■ - 1 

Siine 

Total 

.576 

0 2l» 

219 

2.50it 

0 49 

.77  1 

7 too 

1 

0 41 

2 o42 

23.500 

0.56 

4,'Xl 

PS\  :7 

1 

Noncondensing  tvpes 

1 55 

0 07 

I 

None 

Nt*ne 

None 

Nuclear 

None 

... 

' None 

N.me 

Ss'ne 

T Ignite 

' 664 

040 

)xx  ' 

15.6.57 

0 44 

3.600 

52.03' 

it  45 

13.HMI 

105.057 

(1.36 

32.7(10 

Hiluimnous  coal  and  natural  gas 

566 

0.46 

141 

Ntine 

N.me 

None 

Total 

1.2X5 

0.55 

414  1 

15.6  57 

044 

3.600 

^:.C57 

0 

13.100  i 

105.057 

0.36 

32.700 

PSA  2H 

1 

SoiK ondensing  tvpes 

235 

0 IX 

147  1 

None 

4 2011 

0 HO 

600 

20.000 

0 76 

3.(hio 

Nuclear  l 

1 None 

1 

5.700 

0 5ri 

56  5<ii< 

II  Ho 

H 5(H» 

52.9IHI 

0.41 

14.540 

Lignite  1 

1 None 

• • - ! 

None 

N.»ne 

■ Vt»nc 

Bituminous  coal  and  natural  gas  | 

1 5.765 

0.57 

1. 161 

5.0  74 

0 32 

1.7X5 

1.124 

0 oH 

2.6H’’  1 

1 5.509 

0 3b 

I. “32 

Total 

' 4 OOil 

(»  55 

1 ..50K 

Hi.774 

040 

5.0X5 

41.624 

0 41 

1 1.^X7 

1 7K409 

0 46 

19.2^2 

PSA 

1 

1 

Noncondensing  types 

1 -54 

o IK 

146 

1 None 

None 

None 

Nuclear 

' None 

' 3.550 

0x1 

son 

1 5.3.50 

0 '6 

2.1 100 

57.1100 

0 

5,500 

1 Ignite 

None 

' None 

Ni»nc 

[ None 

Bituminous  coal  and  natural  gas 

1 2.617 

0.44 

6X0 

6.4XH 

0 55 

2.047 

15.55X 

0 41 

3.7  r 

1 '.INS 

0 22 

lotal 

2.X5I 

0 54 

S26 

10.O.5X 

0 44 

2.547 

26.6SS 

0 5 

5 717 

44  ISS 

0 54 

9.257 

PSA  50 

1 

Noncondensing  tvpes 

1 None 

None 

None 

1 None 

Nuclear 

N>>m 

None 

None 

1 23.200 

1)  so 

1 Ignite 

Nolle 

Nt»ne 

6 4011 

0 95 

H30 

! 15.600 

0.57 

5.1IM5 

bituminous  coal  and  natural  gas 

1 170 

o .'s 

69 

261. 

0 04 

55X 

6.466 

0 95 

X3.5 

H.O66 

0 57 

1.613 

i olal 

1 I7tt 

o Vs 

64 

266 

O 04 

55X 

1.5.S66 

(1  95 

1 66  3 

; 46.866 

0.66 

V.013 

PS  A 51 

Noncondensing  Ivjh-' 

47 

O 1 5 

42 

N«»ne 

None 

' None 

Nuclear 

S.«ne 

None 

None 

, 20.000 

0 '6 

i.  Ignite 

None 

None 

Ncme 

1 Nsine 

Bituminous  coal  and  natural  ga< 

1 I.I-S2 

o tx 

541 

^.967 

0,64 

I os^ 

25.417 

0 6I 

4.710 

25.557 

n 54 

5.570 

lotal 

1 

O 56 

5S5 

' C.967 

n 64 

1.0S5 

25.417 

0 6] 

4.'|0 

45.557 

062 

H.57U 

PS  A 52 

( 

Noncondcnsing  tvpes 

1 

O 06 

IS 

None 

<0011 

(1  71 

HOO 

20.HM5 

0 79 

2.900 

Nik  Icat 

None 

' 2.4X0 

OK] 

550 

14.0110 

0 HO 

2.0tMl 

4.5  5iXl 

0.77 

6.41HI 

1 igmtc 

S*«ne 

None 

N»ine 

None 

Bituminous  voal  and  tiaiurai  g.o 

1 4407 

047 

1 .o7x 

■ 10.195 

0 5x 

2.002 

24  S4  5 

0 HO 

5.612 

] 20.545 

0 35 

6.622 

lol.il 

1 4 411. 

0 46 

1 .II9<, 

12.67  5 

0 6 I 

2.35  2 

4 5 ,s4  5 

II  59 

X.4I2 

H5.T4t 

0 60 

15.92: 

ps\  u 

Noncofidensing  tvpes 

44 

-•  M 

None 

, None 

1 None 

Nuclear 

None 

1 None 

1 None 

■ 20.000 

0 76 

3.000 

1 Ignite 

None 

1 None 

j None 

N«»nc 

Bitutniiious  k^oal  and  natural  gas 

4.105 

0 54 

76  5 

7.5X1 

0 50 

1.712 

22.5x1 

0 HO 

5,09; 

, 21.5S1 

(1  5K 

6.172 

lotal 

4.14‘J 

0 57 

7XS 

7,5X1 

0 50 

1.712 

22. 5M 

0 50 

5.092 

4IHX1 

0 52 

9,r: 

Iot.il  Pouet  Kegion 

1 

Nontumlensiiig  tvpes 

7U 

0 12 

725 

None 

1 5.400 

0 76 

2.000 

7f,  100 

0 77 

11:50 

Nik  (ear 

None 

17.750 

0 67 

5.010 

1 51.950 

0.67 

22.460 

337.9(MI 

0 6" 

1 igiiife 

I.0.5M 

0 55 

5<X 

IH,|  57 

0 44 

4.P7 

6 1.6  57 

0 4b 

15.27: 

125.65' 

0 5K 

5“.sxi 

Kilummous  so.tl  .ind  natural  gas 

2 t.XKO 

0 45 

6 5<: 

52.X44 

0 45 

1 5.2X2 

li:.<64 

041 

51 .266 

104.1  54 

0 T4 

55,506 

lotal 

25.67  5 

0 54 

7.4  55 

XH.751 

II  44 

20.464 

M9.55I 

0 <1 

70.94X 

64  5 7^1 

0.5  2 

141.42“ 

i:: 


Table  93  - MISSOURI  BASIN  POWER  REGION  THERMAL-ELECTRIC  GENERATION 
BY  TYPE  OF  COOLING  BY  PSA'S 


PSA 

I hrougli 

Cooling  Hond 

Wet  Cooling  1 tjuer 

I>r>  Cooling  louer 

loul 

(Million  Kuh) 

1965 

15 

5K6 

131 

717 

16 

40 

174 

214 

17 

4.695 

812 

5.507 

26 

2U5 

38 

132 

375 

27 

660 

570 

1 .230 

2S 

3.330 

63 

372 

3.765 

29 

63 

2.554 

2.617 

M 

170 

170 

31 

1,812 

1 .812 

32 

851 

3.556 

4.407 

34 

644 

3.274 

187 

4.105 

Totul 

13,056 

3.375 

8.488 

24.919 

1980 

15 

3.130 

1 .180 

4.310 

16 

710 

1.175 

1 ,885 

17 

6,300 

3.200 

7.600 

r.KMt 

26 

950 

150 

1.400 

2.50(t 

27 

6.157 

4.000 

5.480 

15.637 

28 

5,210 

5.564 

10.7'4 

29 

1 .200 

8.838 

10.038 

31) 

266 

266 

31 

2.967 

900 

2.100 

5. 96' 

32 

1.183 

3.200 

8.280 

12.673 

34 

780 

3.35  ( 

3.450 

7.581 

loEal 

27.663 

16.001 

45,06  7 

88.731 

2(K)0 

15 

4.550 

10.060 

14,610 

16 

2.800 

885 

3.500 

".185 

17 

6.600 

3.500 

50.300 

60.400 

26 

3.000 

4.300 

7.300 

27 

S.46U 

i 7.IMJ0 

26.57  7 

52.((3" 

28 

7,874 

9.(M)0 

20.550 

3^.424 

19 

4.838 

21.850 

26.688 

?n 

7.066 

6.800 

13.866 

31 

3.072 

2.6  15 

14.130 

5.600 

25.41' 

3: 

678 

10.665 

27.500 

38,84  3 

34 

1 .700 

9.681 

1 1 .000 

22.381 

To  1.1 1 

45.800 

58.184 

19{.,56- 

5.600 

''06.151 

2020 

15 

5.500 

l'.6|0 

2''.1  lo 

16 

6.250 

7.‘!0 

8.200 

15.2i‘o 

17 

8.000 

4.00(1 

88.600 

lOO.MIO 

:6 

4.640 

18.860 

23.500 

27 

9.675 

34.0(10 

(>  1 .362 

105.03" 

28 

9.5^9 

14.000 

14.830 

58.400 

29 

3.58  s 

40.600 

44.188 

M) 

7.166 

6.00(1 

33.700 

46.86(> 

31 

3.6  75 

8.0(M) 

24.152 

9."  lo 

4^.53" 

32 

13.04  1 

5(».()Oo 

6 1 .<3  4 3 

34 

1 .50(1 

20,181 

19.900 

4I.5.M 

t»l.il 

55.985 

103.562 

198.414 

0.7)0 

56 '.6 '1 

i:s 


Table  94 


MISSOURI  BASIN  POWER  REGION  THERMAL  ELECTRIC  GENERATION 
BY  TYPE  OF  COOLING,  BY  SUBBASINS 


Suhbusin 

L'low  riirough 

C ooling  Pond 

Wet  Cooling  Tower  j Dry  Cooling  Lower 

Total 

(Million  Kwli) 

1465 

rpper  Missouri 
Yellowstone 

5.’1 

511 

Western  Dukoiu 

T24 

46  1 

785 

1 astern  Dakota 

XI 

280 

36  1 

Plalte-Niobrara 

T.T74 

.^.866 

7.240 

Middle  Missouri 

4.1411 

597 

4.7X7 

Kansas 

8(1 

(il 

2.554 

2.647 

Lower  Missouri 

4..1I2 

1.274 

598 

8.184 

Missouri  llasin 

I2.S4: 

1.117 

8.356 

24.5X5 

Ked  River 

I(i4 

IX 

112 

1.14 

Power  Reiiion 

1.1.115(1 

1.175 

X.4XX 

24.414 

14X0 

Upper  Missouri 

I..1.17 

800 

1 .04(1 

3.233 

Yellowstone 

.1,441 

.650 

2.694 

7.X15 

Western  Dakota 

2. 4(1,1 

1.(10(I 

2.192 

6.255 

L astern  Dakota 

1.(1 5 4 

475 

2.IXX 

4.322 

Platte-Niohrara 

4.7hO 

l.(i50 

1 1.7X5 

20. |95 

Middle  Missouri 

6.418 

1.X40 

6.986 

15.244 

Kansas 

9(i0 

9.225 

10.1X5 

Lower  Missouri 

7.(l(i0 

4.4.SI 

X.201 

20.212 

Missouri  Basin 

27.1XX 

15.9  26 

44 ,36  7 

8'.481 

Kcd  Rucr 

475 

75 

700 

1.250 

Power  Reiiion 

27,6(il 

16.001 

45.06  7 

XX. 711 

2000 

Upper  Missouri 

4.5  IX 

.'.400 

8.035 

15.953 

Yellowstone 

X.114 

(i.4(IX 

14.1  14 

2.800 

16.64  1 

Western  Dakota 

1.1X4 

6.800 

lO.dlO 

20.X14 

l astern  Dakota 

4.5X(i 

2.4IIX 

7.608 

14.602 

Platte-Niobrara 

2.7(1 1 

15.572 

45.6  P 

2.800 

66.750 

Middle  Missouri 

1 1.1X7 

(1.444 

14.261 

51.944 

Kansas 

5.6  71 

21.164 

2X.S15 

Lower  Missouri 

^>,550 

1 1.411 

45.4X1 

66.46  2 

Misst)uri  Basin 

44.1(1(1 

5X.1X4 

144.417 

5.600 

302.501 

Red  River 

1.511(1 

2.150 

3.651' 

power  Region 

45.X(I(I 

58.184 

196.56  7 

5.600 

306.15  1 

2020 

Upper  Missouri 

4.X0I 

9.200 

25.752 

39.753 

Yellow  tone 

9.628 

1 7.800 

50.1  IX 

4.X55 

82.401 

Western  Dakota 

l.X7(l 

I l.(i0(l 

24.54  5 

42.015 

1 astern  Dakota 

X.2X7 

4.000 

22.12(1 

14 .4  1 1 

Platte-Niobrara 

1.250 

22.(i41 

XI  .256 

4.855 

1 10.004 

Middle  Missouri 

14.X24 

X.4(i7 

62.245 

85.54  I 

Kansas 

5.671 

4 1 .1(1 1 

47.032 

Lower  Missouri 

1 1 .000 

22.1X1 

XI. 5X1 

1 14. '62 

Missouri  Basin 

51.(i(i5 

101.562 

1XX.4X4 

9.710 

555.92  1 

Red  River 

2..U0 

9 .430 

1 l.'’50 

Power  Region 

.‘;5.985 

|01.5(i2 

398.4  14 

9.7  10 

56'.{ri 

Annual  Peak  Load  (M\s ) 


345 

1.13(1 

3.510 

6.SI0 

165 

500 

1 .600 

3.200 

1 .407 

5.360 

15.SI0 

.30.470 

340 

1 .000 

2.SS0 

5.5  so 

627 

1 .400 

(».« >60 

1 1.430 

1.444 

4.340 

12.H60 

25.140 

S47 

2.3KO 

5.1  >60 

S.270 

439 

1 .( >40 

3.300 

4.U(>0 

443 

I.4S0 

4.020 

7.4  30 

995 

:.S30 

S.220 

1 5.000 

54  2 

1.720 

4.730 

S.410 

X.094 

23,630 

6K.650 

131.740 

.Annual  Priergy  KequiremeiUs  ( Million  Kwh) 

1 ,54  1 

4.400 

1 ‘^.200 

24.7011 

S22 

2.S0O 

S.400 

17.500 

S.540 

25.000 

7S.700 

154.1  >1  >0 

1.645 

4.600 

14.200 

2''.soo 

3.471 

4.500 

30.100 

5 s.400 

5.957 

IS. 100 

53.100 

]i>4 .1  >00 

3.712 

10.050 

26.700 

44.200 

2.5.52 

6.300 

2 1 .000 

^4.000 

2.668 

S.S30 

27.730 

4~.S50 

5.176 

15.630 

46.SOO 

S6.700 

2.516 

S.OOO 

22.SOO 

42.000 

38.630 

1 13.710 

345.230 

66(».o50 

incident 


Table  96  - MISSOURI  BASIN  POWER  REGION  SUMMARY  OF  EXISTING  AND  PROJECTED  POWER  SUPPLY 


Installed  Capacity  (Mw) Energy  Produced  (Million 


PSA 

1965 

1980 

2000 

2020 

1 1965 

1980 

2000 

2020 

15 

Hydro 

.■76 

251 

251 

251 

582 

590 

590 

590 

Tlicrmal 

238 

1.037 

3,715 

7.376 

757 

4.310 

14.610 

29.1  10 

folai 

414 

1,288 

3.966 

7.627 

1.339 

4.900 

15.200 

29.700 

16 

Hydro 

Tlicrniai 

104 

314 

1.448 

2.787 

216 

1.885 

7.185 

15.200 

Total 

104 

314 

1,448 

2.787 

216 

1 .885 

7.185 

15.200 

17 

Hydro 

Thermal 

1 .790 

3,804 

13.512 

23.777 

5,596 

\7.U)0 

64.600 

130.600 

Total 

1,790 

3.804 

13,512 

23,777 

5,596 

17.100 

64.600 

130.600 

26 

Hydro 

Thermal 

219 

577 

2.042 

4.-81 

376 

2.500 

7.300 

23.500 

Total 

219 

577 

2,042 

4,781 

376 

2.500 

7,300 

23.500 

27 

Hydro 

1.874 

2.080 

2.080 

2.080 

8,432 

8.878 

8.878 

8.8^8 

Thermal 

414 

3.600 

13,100 

32.700 

1.283 

15.637 

52.03'^ 

105,037 

Total 

2.288 

5.680 

15.180 

34.780 

9.715 

24.515 

60.915 

1 13.915 

28 

Hydro 

138 

138 

138 

138 

548 

5 '6 

576 

576 

Thermal 

1 ,308 

3.083 

1 1.587 

19.272 

4.000 

10.7'’4 

41.624 

78.409 

Total 

1.446 

3.221 

1 1.725 

19.410 

4.548 

1 1.350 

42.2(Ht 

78.985 

29 

Hydro 

T 

3 

3 

3 

12 

12 

12 

12 

Thermal 

826 

2,597 

5.717 

9.25' 

2,851 

10.038 

26.688 

44.188 

Total 

828 

2.600 

5.720 

9.260 

2.863 

10.05(1 

26.700 

44.200 

30 

Hydro 

318 

2.067 

2.067 

2. 06"' 

2.507 

7.134 

M 34 

".134 

Thermal 

69 

338 

1.663 

8.013 

170 

266 

1 3 .866 

46.866 

Total 

387 

2.405 

3,730 

10.080 

2.677 

7.400 

2 1 ,000 

54.00(' 

31 

Hydro 

209 

510 

510 

510 

867 

2.313 

2.313 

2.313 

Thermal 

583 

1.055 

4.710 

8.37tl 

1 .859 

5.967 

25,417 

4 5 .5  3 " 

Total 

792 

1.565 

5.220 

8.880 

2.726 

8.280 

27,'’30 

47.850 

32 

Hydro 

186 

878 

878 

878 

698 

2.95" 

2.957 

2.957 

Thermal 

1 ,096 

2.352 

8.412 

15.922  1 

4.416 

12.673 

4 3.84  3 

8 3. "4  3 

Total 

1.282 

3.230 

9.290 

16,800 

5.1  14 

15.630 

46,800 

86. "00 

34 

Hydro 

5 

248 

248 

248  : 

1 1 

419 

419 

419 

Thermal 

788 

1.712 

5.(t92 

9.1 '2  ' 

4.149 

'.581 

22.381 

41.581 

Total 

793 

1 .960 

5.340 

9.420  ' 

4.160 

8.000 

22.800 

42.01K1 

Total 

Power  Region 

Hydro 

2,908 

6.175 

6.175 

6.175 

13.657 

22.8"9 

22.8'9 

22.879 

I hermal 

7.435 

2tl.469 

70.998 

141,42' 

25.673 

88.73  1 

319.55  1 

643.77  1 

Total 

10,34  3 

26.644 

77.173 

147.602 

39.3  ^0 

1 1 1.6  10 

342.430 

666.650 

Table  97  - MISSOURI  BASIN  POWER  REGION  SUMMARY  OF  EXISTING  AND  PROJECTED 
POWER  REQUIREMENTS  BY  SUBBASINS 


Suhbasin 

1965 

I4S0 

2(K)() 

1 2020 

Annual  Peak  Load  (Mw  ) 

1 ppcr 

290 

soo 

2.160 

3.X00 

Yellowstone 

262 

760 

2,250 

4.540 

Western  l);ik^>ta 

292 

770 

2.120 

3.850 

r astern  Dakota 

655 

1 .6X0 

4.560 

8.200 

I’lalte-Niohrara 

1.906 

6.620 

2 1 .090 

43.570 

Middle  Missouri 

1.272 

3.1X0 

8.490 

15,250 

Kansas 

KSI 

2..^00 

6.140 

10.960 

Lower  Missouri 

2,17b 

6,470 

18.780 

55.98(i 

Missouri  Basin 

7.7.U 

22.5X0 

65,640 

125.950 

Ked  River 

.160 

1.050 

3.050 

5.X60 

Ptnver  Region 

S.IN4  1 

23.6.3([ 

6X.640 

131.740 

.Annual  Lnergy  Requiremonls  (Million  Kvvit) 

1 pper  Missouri 

1 M4 

3.X30 

10.840 

19.200 

N ellowstone 

1.252 

3.660 

1 1.320 

2 1 ,430 

Western  Dakota 

1 ..145 

3.720 

t0.6.^tt 

14.470 

1 astern  Dakota 

3.127 

X.lOO 

22.920 

4 1.460 

Plalte-Niohrara 

4.1(12 

31  .XhO 

106.060 

220.400 

Middle  Missouri 

6.06S 

I5.2KO 

42,710 

77.060 

Kansas 

4.209 

1 1.070 

31.140 

55.460 

1 ower  Missouri 

10.343 

31.140 

94.250 

1X2,01  iO 

Missouri  Basin 

; 56,9.?0 

I0S.66O 

324.X70 

636.480 

Ked  River 

1.700 

5.050 

15.360 

29.670 

Power  Region 

3S.630 

1 13,710 

.U5.2.'^0 

666.650 

1:7 


r 


Table  98  - MISSOURI  BASIN  POWER  REGION  SUMMARY  OF  EXISTING  AND  PROJECTED 

POWER  SUPPLY  BY  SUBBASINS 


' Installed  (upaeil)  (M\\) 

i 1 nerjtN  Produced  (Million  Kwh) 

Svibbasin 

14h5 

14S0 

2000 

2020 

14h5 

14S0 

2000 

2021) 

I'ppci  Missoun 

)l\  vlro 

47J 

1.722 

1.722 

1.722 

5,474 

(i,2N2 

(i.2N2 

('.2S2 

1 iKTinal 

H55 

.V2K5 

4,74.“. 

.5.2.5 .5 

15.45.5 

.54.75.5 

loljl 

472 

2..N77 

5.(1117 

1 I.4(i7 

'.474 

4.5  1 5 

22.2.55 

4('.0.55 

ii\  Jro 

74S 

74N 

:»4s 

270 

5..5.55 

5. .5 .55 

.5 . .5 .5  5 

I hcriiul 

15(1 

1 .S  II 

7.2NN 

IS.NO. 

5. ''2 

7,S  5's 

5(*.(  : 

N2.40il 

Io[Lll  1 

INS 

K.HS(> 

|4.(iii| 

so: 

1 1 .170 

'4.4,  ' 

S5  .7  55 

Wcsicrn  Diikola  | 

Ihdro  1 

1.014 

I.IH4 

1 . 1 N4 

I.IN4 

4. 

4,.^il4 

4.544 

4.544 

lhcrm.il  1 

::s 

1.440 

5.24H 

1 .'.ONO 

7n,' 

('.255 

20.SI5 

42.0  1.5 

lolal  1 

1.24  2 

('.4:4 

!4.2('4 

.N.,.21 

I0.S44 

25.404 

4(i.(iiW 

1 astern  1 )akola 

M\  dri' 

5 ‘^5 

545 

545 

545 

1 .son 

2. 4,“;  5 

2.4?.? 

2 .4  5 5 

1 hernial 

24  (. 

‘Mill 

.L4N4 

7.N4I 

41? 

4. .522 

I4.('02 

.54 .4  1 4 

■S4I 

l.4‘LN 

4.0N4 

S.4xh 

2.215 

(*.777 

17.0-5  7 

.0i.N(i4 

Plalte-Niohrara 

1 1\  dro 

5(15 

1.207 

l.2('7 

l.2(>7 

I ,S4(> 

4.5^5 

4,^';5 

4.555 

1 hermal 

2.100 

4.2.''4 

I.N..M4 

:7.4.''K 

7. ..74 

20. 145 

7.5,4  50 

l.!N.|il4 

lul.il 

:.b(l5 

5.5(1 1 

l(i.7N(i 

24,205 

4,270 

24  .■'50 

7 7. ON  5 

1 4 2 5 4 

Middle  .Missouri 

Ihdfii 

111(1 

]l)(i 

100 

loo 

5m» 

I'U 

(',5  1 

riiernud  1 

I.4I1S 

.'.717 

I2.N24 

22.oo(' 

4 .4  24 

\5.245 

5 5 .7  2 <5 

10S.542 

total  1 

i..‘;oN 

.LNI7 

1 2.4  24 

22.lOh 

^.440 

l5.N7(i 

5('..5^(' 

104.17.'' 

Kansas 

Hulro 

5 

5 

5 

5 1 

IS 

IS 

IS 

IN 

1 hermal 

'104 

:.(.45 

('.S4| 

ll,2(i0 

2.4M 

I0.IN4 

24.('74 

5I.0M 

1 olai 

2. 7(1(1 

b.S4(> 

11.2^.“. 

2.47'l 

10.202 

24. ('4  2 

51.044 

1 o\\er  Missouri  j 

1 

1 1\  dro 

INI 

449 

444 

444 

542 

I .1104 

1 .004 

1 .OO'I 

1 hermal 

2.211 

4.5 

1 '5.441 

2N..I4  , 

S.,''4S 

20.212 

(*'i.o('2 

1 .5 5. "('2 

1 otal 

5.o:s 

15.440 

2S.SI.' 

S.440 

21.221 

70.071 

l.''('.77| 

Missouri  Hasm 

1 

il\  dro 

2,'MIN 

(i.l  7.'^ 

6.17.“; 

('.17.“;  , 

l.!.('57 

22.S74 

22.S74 

22.S74 

1 liermal 

7.247 

20. INI 

(.4.477 

l,'4.0.'s7  ! 

25. '.'4 

S7.4S1 

UN.Olil 

('*2.02  1 

lul.il 

m.i'V5 

2(i. 

7('.I.n2 

I4.“;.2I2 

'S.44(> 

1 10. .'Nil 

5 5S.7SII 

0s4  4IMI 

Ked  Ki\er  i 

Ilvdro  1 

1 hermal  ' 

IMS 

:,ss 

1.021 

2. .'40 

5 U 

1 .2^0 

5.(*'0 

1 l.■’50 

lolal 

IHH 

1.021 

2.  540 

' '4 

1 .2*^0 

5 050 

1 1 .'50 

power  Keeion 

1 Iwlro 

0.17.“; 

('.I7.N 

I'.I7.< 

1 5. ('<7 

22.s'4 

22.s*'4 

22.s'4 

1 hermal 

7.4  ^5 

2o.4(i'i 

TO.'I'IN 

14  I 427  ! 

2 '.(.7. 

NN.7i| 

5I4.SM 

I'J  v”l 

1. ii.il 

KI.^U 

:(>.r.44 

77.17.. 

I4’.(iii2  1 

54  .5  '0 

1 1 1 I'lil 

'42  4 5o 

h('('.('SO 

¥ 


1 


¥ 


i:s 


WATER  REQUIREMENTS 


Criteria  for  Cooling  Water 

flic  pniuipal  demand  imposed  upon  walei  suppl>  In 
steam-eleetrie  eeneialint:  plants  is  loi  eondensei  eoolme 
purp^nes.  Water  intiaidueed  nitrr  the  boiieis  is  eoineited 
into  steam  to  drive  the  turbotieneiatoi  units.  .Steam 
leaving  the  liirbmesat  les.s  than  almospheiie  pressure  is 
passed  throni;h  the  condensers  where  it  is  cooled  and 
condensed,  flie  condensate  is  primped  back  into  llie 
boilers  m a closed-circmi  system.  Ilius.  the  onl\ 
consumptive  use  in  tlie  boiler  circuit  is  the  teedwaiei 
make-up  required  to  replace  water  losses.  Losses  are 
quite  small  and  the  requirement  lor  a 1.000  meiiawatt 
plant  operalini;  at  liill  load  is  estimated  to  be  onl\  0.> 
cubic  loot  pel  second;  however,  a large  separate  Ilow 
through  the  condensers  is  required  to  cai  r\  aw  av  the 
waste  heat  of  condensation.  I ssentiallv  no  water  is  used 
cotisnmptiveK  in  the  condensers  but  some  losses  occm 
when  condenser  llows  are  returned  to  the  sniirce  bodies 
ot’  water  at  higher  temperatures,  or  are  passed  through 
cooling  lowers. 

Withdrawals  of  water  for  cooling  at  steani-electi ic 
plants  enrrentiv'  constitute  the  largest  nonagi iculuiral 
diveisioti  ol  water.  I ithei  fresh  or  saline  water  can  be 
used  for  this  pin  pose  and.  m some  cases,  sewjge 
tieatmeni  plant  etnnents  are  used.  I he  amount  ol  water 
required  through  the  condensers  deiiends  upon  the  type 
ol  plant,  Ms  efficiency,  and  the  rlesigned  permissible 
temperature  rise  within  the  condensers  I he  lempeiature 
rise  oi'  cooling  water  in  the  condenser  is  nstialK  m the 
range  ol  ID  to  H)  degrees  1 ahienlieit.  (.'ui lently . a large 
micleai  steam-electi ic  pl.mt  tequires  .iboul  .■'ll  peieent 
moie  eondensei  w.iiei  Ini  a given  tempeiatme  rise  than  a 
lossil-tneled  steam-electric  plant  ol  evpial  size  lU  l')M). 
this  .idded  requnenieiil  Is  expelled  to  deciease  sub- 
stantially Such  Ingliei  reqnnements  result  liom  the 
lowei  tinollle  steam  lempeiatmes  and  the  lesiiltaiit 
lovvei  opeiating  elltciencies  ol  nikleai  pl.mts 

Steam-Electric  Plant  Heat  Requirements 

( ondenser  coolnig  w.itei  use  is  considered  in  two 
calegoiies  Inst,  the  aniouni  ol  w.iiei  which  is  leqmred 
lo  Ilow  ilnoiigh  a condenser  to  pnuluce  an  .wceplable 
high  v.uimm.  and  second,  ihe  .miotinl  oi  cooling  w.nei 
winch  ev.ipoi.iies  ,is  ,i  lesiill  ol  ihe  mcie.ise  in  iis 
lempei.ilnre  I illiei  oi  both  ol  these  leqim enienis  couhl 
be  I lineal  III  designing,  .md  selesimg  ihe  site,  lot  ,i 
povveipl.ini 

1 oi  ilie  purpose  of  .nulysis.  heal  lequnenienis  ol 
sle.im-ehn  Ilk  pi. nils  .ne  divideil  mio  the  lollovving 
elemetits 


Ileal  loss  troni  boilei  lurnace  (negligible  lot 
nucleai  plants l 

Heat  loss  from  electric  gener.iloi 
Ileal  equivalent  ol  eleclitc  generator  oiiipul 
Heat  energy  remaining  m steam  leaving  the  inrbme 
The  total  fuel  eneigy  required  per  kilowait-houi 
geneiated  is  deleiniined  by  dividing  the  heal  eqmvalenl 
of  I kilow atl-hom  (.'41'  Buil  by  t!ie  ihemial  etliciency 
of  (he  plain.  Hie  heal  energy  which  must  be  dischaiged 
to  ihe  eondensei  pei  kilow jii-liom  geneiated  is  ilien 
determmed  by  deducting  the  sunt  ol  the  heal  equivalent 
of  I kilow.ill-houi  phis  ilie  boilei  furikke  heat  loss  liom 
the  total  fuel  eneigy  requned  pei  kilow alt-hom . Hcsause 
the  total  fuel  eneigy  leqmred  is  normally  given  as  a net 
heal  rate,  the  heal  equivalent  ol  .hi5(l  Bin  net  kilowalt- 
hom  (which  includes  a nominal  7 peicent  plant  usci  i' 
deiiucied  fioni  the  luel  ene/gy  laihei  Ilian  ihe  .'41. t Bln 
figure. 

Factors  Utilized  in  Determination  of  Water 
Requirements  and  Consumpti\/e  Use 

Because  tliernial-clecliic  plain  cooling  waler  icqnn  .■- 
menis  v.irv  inversely  with  the  plant  elliciency . estimates 
have  been  made  oi  the  net  heal  rates  loi  each  type  ol 
theimal  plant  expected  lo  he  installed  in  the  basin 
These  following  heal  rates  lelleci  ihe  consensus  ol  an 
advisory  gionp  appointed  to  leridei  .issisiark'e  on  tins 
.iiu!  oiliei  rel.ned  mailers: 


Meat  Rates  in  Btii  Net  Kwh 

1 vpo  of  I’lant  ' 

I9f>5 

I^HO 

2IMK) 

2020 

( o.il- ot  (t.i'v  I uclctf  IM.inl'-  1 

I i .‘hift 

.S.500 

s.ooo 

1 ii!mlc*l  uclfJ  IMants  , 

1 14,401) 

]l|.<0()  ' 

1 '^.500 

O.OfHI 

NikIlmi-1  iicicti  I’l.jutN  j 

L 

0.50(1 

1 s.non  1 

1 ".‘sOO 

(doling  Towers  \l  A 22.^Megawall 
Steam-l  leciric  Slalion 


I ighleen  maioi  ek'sliic  ulililies  vvhkh  opeiate  in  the 
Missoini  Kivei  B.isin  ,nul  I ppei  Mississippi  Bism  Ini- 
nishcvl  inloim.ilion  lel.nivc  to  cniienl  pt.kike  aiul 
expeiiences  in  ste.im  ^.oiidciising  ai  iheimahekMik 
pl.inis  1 liesc  iililiiies  lepoiled  llien  twvn  expetieiive  and. 


in  scveial  inslances.  ^llrnl^lK'lJ  (.iipics  ol  ici.'hnk'al  papois 
tin  tlic  subject.  Tlie>  levealetl  wide  dilTeienees  in 
operalnii:  expeiienee,  especially  In  the  water  ctni- 
siiniption  rate  tit  ctitilini;  tnweis. 

Because  nl  the  wide  variance  in  the  cnnsLiniptive  use 
til  water  by  cotilini:  towers  and  ptnids,  as  indicated  In 
the  leptnts,  an  advisory  suhcoiiiniittee  was  lemiesled  tti 
rectiinniend  typical  I'actors  loi  use  in  calculating  t'nture 
ciindeiising-waiei  ret|uiienienls. 

Tile  siibctiinnnltee's  reconinieiidations  resulted  in  the 
use  ot  the  tnllowing  as  typical  taclors; 

1 . How  rate  ot  cooling  water 

—550  gallons  per  ininute  per  megawatt  I'or  tossil 
tuel  . (i50  g 111  tnw  for  nuclear  l uel  at  a speed  led 
heat  rale  of  vj,500  Btu  per  kilowatt-htiur.  This 
Ilow  rate  holds  true  lor  a ctitihng  water  teinpera- 
ture  rise  ol  I X'*!-. 

2.  Water  consumption'  by  condensers  at  a specilied 
heal  rale  of ‘1.500  Bui  per  kiiowali-hoiir 

VVaiiT  ftinsiimpii.in 
Kossil  biit'l  Nuclear 


Aere-Foot 

Acre  1 eil 

lype  of 

1 bs. 

For 

lbs. 

Per 

C'(K)ling 

Cooling  lower. 

For  Kwh 

Million  Kwh 

For  Kwh 

Million  Kwh 

Wot  i hlowjovs  n 

I-oss  Inelucloilf 

4.0 

1,47 

4,S 

1.76 

Cooling  PoiiJ 
Rovv-Th  rough 

.VO 

1.10 

-Vh 

i.-t: 

from  Siroum 
Soureo 

2.5 

0.92 

.VO 

1 in 

Investment  cost  ot  cooling  system  above  cost  ol 
llow-througli  type: 


Type 

{'ooliiig  tower,  wet 
( ooling  pond 
{'ooling  tower,  dry 


Dollar  per  kvv 
.1.50 
2.50 
15.00 


b'onsumplinn  is  water  witliitrawn  I'nini  supply  with 
.ippareiit  loss  «U  water  Irum  ttie  hasin . esseiiti.illy . the 
utm)unl  of  toolmj:  wIhnIi  oviipor.ifcs  ilnc  In  m 

crease  in  its  temperature. 

•’l  ijMires  are  not  necessariK  current  costs,  fnit  represent 
relative  incremental  evpense  of  supplemenl.il  lvpevf)ol 
mg  s>  stems. 

Cooling  Water  Requirements,  Streamflow 
Diversions,  and  Consumptive  Use 


Water  IS  a nccessaiy  lactor  m the  prodiiclton  ol  all 
elcclric  piiwcr  now  gcncialcd  llydrodeclric  platils 
convert  the  energy  ol  tailing  water  to  elecliicily.  while 
steam-electiic  plains  lequne  relatively  small  amoimls  ol 
exltemely  pure  water  loi  use  in  the  boileis.  and  imicb 
largei  amoiints  oT  imliealed  coohngwaler  lot  ciiciilalion 
lliroiigh  the  condensers  Inleinal  comhiisiion  lecipro- 
sating  engines  aiul  gas  liirbines  reipiire  little  oi  no  walei 


lor  the  pioduclion  ot'  power  .Ml  plants  lesjiim'  small 
amounts  of  water  loi  station  services,  including  liie 
proleclion.  Within  the  basin  the  bulk  of  die  power  is 
produced  by  steam-electric  and  hy droeleclric  plains. 
Small  amounts  are  prodiicsd  In  plants  having  mteinal 
combustion  engines  of  the  leciprocaling  oi  luibme 
ly  pes. 

liriii  planning  for  future  geneialmg  capacity  is 
usually  not  completed  imlil  shortly  befoie  the  need 
beeonies  a reality.  .Accordingly . estimates  of  vvatei 
res|iiirenients  and  consiimplive  use  for  cooling  vvaiei  loi 
the  seal  2000  oi  2020  can  be  only  rough  guides  which 
should  be  reviewed  periodically  as  new  sitiialions 
develop.  With  this  'ii  mind,  it  may  beesimiaied  that  the 
basin's  ihernial-Jecti ic  capacity  vvdl  be  about  '*2  peiceni 
of  its  total  electric  geneiating  capacty  m 2000.  and 
aboiii  ‘hv  percent  ol  the  toi.il  by  2020.  \ lotecasi  ol 
future  vvalei  rei|uirenienls  by  Ihermal-eleclric  plants  has 
been  |iredicaled  on  this  basis.  hovve--r.  is  is  evident 
from  oiliei  discussions  in  ihis  report,  iheie  aie  allei- 
liailVus  to  the  deillaliils  loi  cooling  watei  ol  good 
qiialily . boi  e\ani|ile.  biackish  vvate  or  sewage  treat- 
ineiil  plant  effluents  can  be  iilih/ed  undei  ceilain 
conditions  as  cooling  water  I'oi  ihernial-electiis  geiier- 
alion  On  the  other  hand,  with  some  added  evpendiluie. 
the  consiimplive  use  (pniiiaiily  evapoialioni  ol  cooling 
vvatei  can  be  ahno'l  enliiely  ehminaled  by  the  con- 
sliuclion  ol  radialoi-ly  pe  closed-circuit  lowers  Wnh  the 
advent  of  1 ll\'.  [lowei  can  be  Iransmitleil  over  long 
distances  from  .iieas  of  adei]iiale  water  supply  to 
vv ater-deficieni  regions. 

The  aniounis  ol  iheimal-elecinc  energy  vvlikli  are 
likely  to  he  lequned  in  the  Inline  were  deleimmed  In 
deducting  the  esinnaied  hy dioeleclric  pioduclion  lioiii 
predkied  total  energy  leqiineinenis  fhe  iheimal- 
electric  energy  piodiictioii  thii'  deieimmeil  loi  eash 
study  peiioil  was  ci'iiveiled  to  condeiisei  coolmgw.ner 
requirenienis.  siieamllow  diveisions.  and  soi'hng  w alei 
coiisiimplion  by  I’SA's  and  siibbasins  '1  hese  data  aie 
shown  111  tables  uo  ihiough  llio 

ll  IS  to  be  noled  tlial  calculations  ol  vvatei  iey|iine- 
nienis  vveie  piedkaled  on  an  mciease  ot  iV'l  lempeia- 
lure  Use  m the  coiuleiisei  cooling  wjcei  I his  yvill  lesull 
III  incteaseil  slieain  lempeialuie  at  the  ]ionil  ol  dis.h.irec 
when  Ilow  ihioiigh  cooling  is  employed 

Noinially.  the  use  m sireain  lempei.iliiie  is  dissip.ned 
laiudly.  so  dial  the  measmable  ellecis  ,ne  usually  small 
at  (loinis  only  a lew  miles  dow  iisiream  liom  ihe  |voinl  ot 
dischaige.  Ihe  huge  pow  ei  plants  ol  die  liiluie.  how  ever . 
will  discharge  heal  energy  m im|Mesedenled  quanlities 
Ihe  he.il  arldilioiis  could  allesi  Ihe  .k|ualk  hie  ol  die 
vvatei  bikly  leceiving  the  discliaiged  heat,  its  wasie 
assimilation  capacitv . and  the  siiilabihly  ot  die  vv, net  loi 
niiiiikipal.  indiistiial.  aiul  ieciealion.il  uses  Ihe  iikie.ise 
III  lemperaluie  in  vvalei  supplies  ih.il  ,iie  used  lor 
cooling  the  sie,.m  condeiiseis  ol  both  lossil-iueled  .nid 


Table  99  - MISSOURI  BASIN  POWER  REGION  WATER  REQUIREMENTS  BY  PSA  S 


PSA 

1965 

1980 

r 2000 

2020 

(Acre-Feet  per  Year) 

Condenser  Cooling  Water  Requirements 

15 

107,621 

431,900 

1.246,000 

1.793.700 

16 

38,444 

197,000 

620,400 

1.182.800 

17 

737,032 

1,822,100 

5.309.900 

7.858.700 

26 

67,511 

296,300 

679.500 

1,91  1,000 

27 

261,605 

1,853,000 

5,214.100 

9.558,400 

28 

453,021 

1,190,100 

3.319.000 

4,563, 2(K) 

29 

352,961 

1,074,700 

2.277,800 

3,433.800 

30 

26,520 

26,600 

1.261.200 

3.831.100 

31 

256,405 

597,800 

1.666.500 

2.749,000 

32 

582,200 

1,318,000 

3.276,800 

4,884.600 

34 

475,175 

759,700 

1.830.800 

3,140,800 

Total 

3,358,495 

9,567,300 

26.702,000 

44,907.100 

Required  Stream  Flow  Diversions 

15 

89,279 

315,320 

398,630 

44  3,830 

16 

8,060  1 

81,030  1 

248.4  70  1 

500.37Q 

17 

617,331 

754.610 

650.910 

731.780 

26 

40,590 

115.240 

283,900 

401.700 

27 

108,661 

744,380 

905.560 

996,4  80 

28 

386,670 

603,150 

732,880 

799.300 

29 

15,630 

15,340 

32.010 

4 )90 

30 

26,5  20 

26.600 

658,780 

639.740 

31 

256,405 

301,380 

270.6  20 

300,010 

32 

114,008 

1 35.920 

99,6  20 

68.280 

34 

93,057 

86.980 

161.030 

147,810 

Total 

1,756,211 

3.179,970 

4,442.410 

5,078,790 

C\x)ling  Water  Consumption 

15 

1,092 

4.620 

16,170 

24,020 

16 

522 

2,460 

7.500 

14.4  70 

17 

7,498 

21.500 

73.760 

1 10.930 

26 

745 

3.670 

8.450 

25.980 

27 

3,300 

21,4  80 

65.680 

124.160 

28 

4,535 

14.200 

41,980 

58,860 

29 

5,157 

15.340 

32.010 

49.490 

30 

243 

240 

14.940 

51.290 

31 

2,791 

6,810 

21,630 

35,660 

32 

7,008 

17.520 

44,630 

68,280 

34 

4,551 

9.500 

23.210 

39.910 

lolal 

37,442 

1 1 7.340 

349.960 

603,050 

i 


1.^1 


FT 


Table  100  - MISSOURI  BASIN  POWER  REGION  WATER  REQUIREMENTS,  BY  SUBBASIN 


Subbasin 

1965 

1980 

2000 

2020 

1 

(Acre-Feet  Her  Year) 

Condenser  Cooling  Water  Requirements 

rppcr  Missouri  ' 

381.200 

1 .547,200 

3,444.400 

Yellowstone 

96,599 

870,900 

3.1  54.500 

6.540,900 

Western  Dakota 

174,4  80 

741.300 

2.085.60(1 

3.823,400 

Eastern  Dakota 

74,063 

492,700 

1.357.500 

2,857,60(1 

PlattC'N’Iohrara 

971,949 

2,115.900 

5.456.500 

8.100.800 

Middle  Missouri 

575,226 

1.639.800 

4,562,300 

6.677.900 

Kansas  i 

367.921 

1.097,800 

2.486,100 

3.659.(1 00 

Lower  Missouri 

1.039,059 

2,079.500 

5,712,600 

8,847,000 

Missouri  Basin 

3.299,297 

9,419.100 

26.362,300 

43.951.60(1 

Red  River 

59.198 

148.2CK) 

339.700 

955,500 

Power  Region 

3.358.495 

9,567,300 

26.702.000 

44,907,100 

Required  Stream  Flow  Diveraons 

(.’pper  Missouri 

— 

159.460 

444.560 

455,150 

Yellowstone 

96,599 

390,070 

802.220 

874.910 

Uesroni  Dakota 

' 49,145 

297,810 

362.240 

398,630 

Kastern  Dakota 

16,775 

198.480 

431,350 

700.740 

Platte-Niobrara 

454.314 

528,1  80 

300,390 

201.740 

Middle  Missouri 

480.288 

753.330 

1.040.140 

1.237.300 

Kansas 

19.260 

15,770 

34.770 

52.180 

Lower  Missouri 

607,553 

779,250 

884.79(1 

95  7.290 

Missouri  Basin  1 

1,723,934 

3.122.350 

4.30(1.46(1 

4,877.940 

Red  River 

32,277 

57.6  20 

141.950 

200.850 

Power  Region 

1,756.211 

3.179,970 

4.442.410 

5.078,790 

C(K>ling  Water  Consumption 

I'pper  Missouri 

4.400 

19.1(Kt 

45.350 

Yellowstone 

928 

9.99(1 

39.4  9(1 

85.6  20 

Western  Dakota 

2,304 

8,590 

26.25(1 

49,(i60 

Eastern  Dakota 

1.0(10 

5.960 

16.79(1 

3b. 99(1 

Platte-Niobrara 

1 1,302 

26.94(1 

73.790 

1 11.780 

Middle  Missouri 

5.815 

1 9.330 

59.53(1 

S9.340 

Kansiis 

5,359 

15,770 

34.770 

52.1  80 

Lower  Missouri 

10,065 

24.520 

75,990 

1 19,140 

Missouri  Basin 

36.773 

1 1 5.500 

34  5,710 

59(U)b0 

Red  River 

669 

1.N40 

4.2.M1 

12.990 

power  Region 

37.442 

1 17.340 

349.960 

b03.050 

i 


i.i: 


Tdble  101  MISSOURI  BASIN  POWER  REGION  CONDENSER  COOLING  WATER  REQUIREMENTS  BY  PSA'S 

BY  TYPE  OF  COOLING 

PSA  How  Ihrough  j ( (H»lingPonJ  ^ Cooling  Tower  Total 

( \crc-l  eel  Per  Vearl 


1965 


1' 

S9 .( 

18.6  15 

107.921 

l(> 

7.(illH 

50,856 

78.444 

17 

M5.4S4 

121 .548 

757.052 

2(1 

411.21 .7 

9.S70 

17.428 

97.51  1 

27 

111(1.779 

155.229 

261.605 

2S 

.7X5.(.xil 

1 1.500 

55.841 

45  7. ((21 

29 

10.5H0 

.742.781 

552.96  1 

,!0 

26.520 

29.520 

.71 

25(1.4115 

256.405 

52 

lOK.OOO 

— 

474.200 

582.200 

54 

X9.72(i 

.75  1 .909 

77.940 

475.175 

U».il 

1.755.20  1 

77.7.279 

1. 250.01 5 

5.558.495 

1 980 

15 

.71.7.(1110 

1 18.700 

451.900 

1(1 

79.500 

— 

1 17.700 

197.000 

17 

759.900 

520.600 

791.9(10 

1.822.10(1 

2(1 

1 1 2.900 

1 7.800 

165.900 

296.500 

27 

729.900 

474.000 

649.400 

1.855.000 

2X 

594.400 

595.70(( 

1 .190.100 

29 

120.200 

954.50(( 

1.074.700 

50 

29.900 

2(i.(i((0 

.71 

297.500 

90.200 

210.400 

597,900 

.^2 

I 19.500 

520.700 

877.800 

1,718.00(( 

74 

7K.200 

775.800 

745.700 

759.700 

IoIjI 

5.091.000 

1 .679.500 

4.797.000 

9.567..>00 

200(1 

1.7 

586.000 

8(i((.00(( 

1 .246 .000 

l(i 

245.200 

72.400 

504.800 

620.400 

17 

582.500 

289.700 

4.441.100 

5.509.900 

2(1 

278.000 

401  .500 

9"’9.5((o 

27 

847.700 

1.707.400 

2.(i9.7.0((0 

5.214.100 

2S 

997.700 

800,100 

I .82  1 .600 

5.519.000 

29 

59.^.800 

1 .882.000 

2.277.800 

.711 

649. SOO 

61  1.400 

1.29l.20(( 

.71 

25  1 .500 

215.900 

1,201.7([((1 

1 .9(i9.50ol 

.’2 

55.50(1 

872.400 

2.548.900 

5.276.800 

74 

1 59.100 

79  1 .90(1 

899.800 

1 .850.800 

1 iii.il 

4.150.400 

'.1  7(1,1(111 

17,475,400' 

29. ■’02. ((((o' 

2020 

15 

42.7.700 

1 .570.000 

1 .797,700 

1(1 

490.400 

M.4O0 

65S.I  hio 

1.IH2.800 

17 

626.600 

290,400 

(1.94  1 .■'OO 

7.8,‘'S."00 

26 

579.200 

1 .5  7 1 .8((0 

I .9  1 I .000 

^7 

880.400 

5.0'»4.(  MM) 

5.5S4.000 

9.558.40(( 

2H 

■’47.700 

1 .101  .800 

2.714.100 

4.56  T20O 

29 

2(i0.5oo 

7.1  ■ 7.,7((11 

T455.800 

50 

59  5.900 

4(.(i.l0o 

2.7‘'l.loo 

7.871.1((0 

71 

299.S0O 

580.800 

1 .90!  .400* 

2.^49.)  Mio: 

52 

946.901) 

5.957.700 

4,S84,9(((( 

74 

108.900 

1 .552.500 

1 499.6IMI 

7,14o.mi(( 

lii|.rl 

4.517.200 

8.527.200 

72.092. 700: 

44.907.100- 

I Iru  lutles  4^.SOO  uri-tcel  Jr\ -t>  f'- tooling, 
‘lilt  liivle>  7S.4fMi  Jiff  If  ft  Jr  y-j  V i oiJmg. 


Table  102  - MISSOURI  BASIN  POWER  REGION  REQUIRED  STREAMFLOW  DIVERSIONS  BY  PSA'S 

BY  TYPE  OF  COOLING 


PSA 

Mow  14m>ugh  j 

1 Ctxjling  Fond  1 

[ Cooling  lower 

1 'lulal 

(Acre-Feet  Per  Year) 

1965 

15 

h9.0tlt> 

273 

89,279 

Ih 

7.608 

452 

8.060 

17 

615.484 

1.847 

617,331 

’6 

40,21.1 

1 19 

258 

40.590 

27 

106,379 

2.282 

108.661 

28 

385.680 

170 

820 

386.670 

29 

10.580 

5,050 

15.63(1 

.10 

26.520 

— 

26.520 

31 

256.405 

256.405 

32 

Il)K.(MU) 

6.008 

1 14.008 

34 

89.326 

3.232 

499 

93.057 

lotai 

1.735.201 

3.521 

17.489 

1.756.21  1 

1980 

15 

313.600 

1.740 

315.140 

\b 

79.300 

— 

1.730 

81.030 

17 

739.900 

3.530 

1 1.180 

754.610 

26 

112.600 

20(t 

2.440  1 

n 5.240 

27 

729.600 

5.230 

9.550  ! 

744.380 

2S 

594.400 

8.750 

60.1.1 50 

29 

1,320 

14.020 

15.340 

30 

26.600 

— 

26.600 

31 

297.300 

990 

3.090 

301.180 

32 

11 9.500 

3.530 

12.890 

135.920 

34 

7S.200 

3.700 

5.080 

86.980 

Total 

3.091.000 

18.500 

70.470 

3.179.970 

2(H)0 

15 

386.000 

...  1 

12,630 

398.630 

16 

24-1.200 

790 

4.480 

248,470 

17 

582.500 

3.150 

65,260 

650.910 

26 

278.00(1 

1 

5,900 

283.9(ro 

27 

847.700 

18.760 

39,100 

9((5.560 

28 

697.300 

8.820 

26.760 

732.880 

29 

4.360 

27.650 

32.010 

.10 

649.800 

— 

8.980 

658.780 

31 

25  1 .300 

2.350 

16.970 

270.620 

32 

55.500 

9,610 

34,510 

99.82(( 

34 

139.100 

8.720 

13.210 

161,010 

1 olal 

4.130.400 

56.560 

255.450 

4,442.410 

2020 

15 

42.1.700 

20,1.10 

44.1,8.10 

16 

49(t.4(Ht 

(>00 

9.370 

500.370 

17 

626.600 

,1.200 

101,980 

731, 'SO 

26 

379.200 

22,500 

401.700 

27 

8K0.400 

34.080 

82.000 

99(3.480 

28 

747,300 

12,140 

39.860 

799,300 

29 

1 

2.870 

46.620 

40.49(1 

.10 

593.9(KI 

5.140 

40.700 

639.740 

31 

266.800 

6.390 

26.820 

30(M)i(( 

32 

10.4.10 

57.850 

68.280 

34 

108.900 

16.880 

22.030 

147.810 

leul 

4.517.200 

1 

1 91.7.10 

469.8(,0 

5.078.790 

I 

i 


i 

I 

I 


I u 


Table  103  - MISSOURI  BASIN  POWER  REGION  COOLING  WATER  CONSUMPTION  BY  PSA'S 

BY  TYPE  OF  COOLING 


ILSA 

Row  Througlt 

C’(X)ling  Pond 

Cooling  Tower 

Total 

(Acre-Feet  Per  Year) 

1965 

15 

S19 

271 

1.092 

16 

70 

452 

522 

17 

5,65  1 

1.847 

7.498 

2b 

168 

1 19 

258 

745 

21 

1 .0 1 8 

2.282 

3.300 

2X 

1.545 

170 

820 

4.515 

29 

107 

5.050 

5.157 

.10 

241 

24  3 

.11 

2.791 

2.791 

32 

1,000 

6.008 

7.008 

34 

820 

1.212 

499 

4.551 

Total 

16.412 

1.521 

17,489 

17.442 

1980 

15 

2.880 

1 ,740 

4.620 

16 

730 

1,710 

2.460 

17 

6.790 

1.510 

1 1.180 

21.500 

26 

1.010 

200 

2,440 

1.670 

27 

6.700 

5.210 

9,550 

21.4,80 

2S 

5.450 

8.750 

14.200 

29 

1 ,120 

14.020 

15.140 

30 

240 

— 

— 

240 

.11 

2.710 

990 

1.090 

6.810 

32 

1.100 

1.510 

12.890 

17,520 

.14 

720 

1.700 

5.080 

9.500 

Iol.ll 

28,170 

18.500 

70.470 

1 17..U0 

2(M)0 

15 

1.540 

12,610 

16.170 

16 

2.210 

790 

4. 480 

7.500 

17 

5.350 

1.150 

65.260 

71.760 

26 

2.550 

5,900 

8.450 

27 

7.820 

18,760 

19.100 

65.680 

2X 

6.400 

8,820 

26.760 

4 1 .980 

29 

4.160 

27.650 

32.010 

.10 

5.960 

8.980 

14.940 

.11 

2.110 

2.350 

16.970 

21.610 

32 

510 

9.610 

14.510 

44.610 

14 

1.280 

8.720 

11.210 

21.210 

lol.ll 

17,950 

56.56(1 

255.450 

349.Q(>() 

2020 

15 

1.890 

20.110 

24.020 

16 

4.500 

600 

9,170 

14.470 

17 

5.750 

1,200 

101.980 

1 10.930 

26 

1,480 

22.500 

25.980 

27 

«.(»80 

14.080 

82.000 

124.160 

2X 

6.860 

12.140 

19.860 

58.860 

29 

2.870 

46.620 

49.490 

10 

5.450 

5.140 

40.700 

5 1 .290 

11 

2.450 

6,190 

26.820 

15.660 

32 

10,410 

57.850 

68,280 

14 

1 .000 

16.880 

22.030 

39.910 

ToUl 

41 .460 

91.710 

469.860 

603.05(t 

1.15 


Table  104  - MISSOURI  BASIN  POWER  REGION  CONDENSER  COOLING  WATER  REQUIREMENTS 

BY  SUBBASIN,  BY  TYPE  OF  COOLING 


Suhbasin 

Flow  Ilirougli  1 

Cooling  Pond 

Cooling  Tower  1 

Total 

(Acre-Feet  Per  Year) 

1965 

L'ppcr  Missouri 

! 

Yellowstone 

96.599 

96.599 

Western  Dakota 

•17,275 

127.205 

174.480 

l-.usiern  Dakota 

15.921 

58.142 

74.il63 

Plalte-Niobrura 

447,569 

524.380 

97  1.V49 

Midille  MKsoiiri 

478,869 

96.357 

575.226 

Kansas 

14,040 

11.500 

342.381 

.367.921 

Lower  Missouri 

603,028 

35  1 .909 

84.122 

1.039,059 

Missouri  Uasin 

1.703,301 

36.3.409 

1.232.587 

3.299.297 

Red  River 

3 1 .900 

d.H70  j 

17.428 

1 59.198 

Power  Region 

1,735.201 

.37,3.279 

1.250.015 

j .3.358,495 

1980 

L'ppcr  Missouri 

156.500 

94.800 

129.900 

38 1 .200 

Yellowstone 

383.600 

187.300 

300,000 

870.900 

Western  Dakota 

29 1 ,900 

189,600 

259, KOO 

741.300 

Lastern  Dakota 

194  ..300 

5b, 300 

242.10(1 

492,700 

Plaite-Niobrara  i 

505.900  1 

.165.700 

1 .244.300 

1 2.115.900 

Middle  Missouri  i 

740.800 

184.400 

7(4.b00 

1.639.8CK' 

Kan  sas 

^b.2(»0  i 

1 ,001  .MIO 

1 1.097,K0(1 

Lower  Missouri 

76  1 .700 

496.100 

821. "00 

2.079.500 

Missouri  Basin  ^ 

3.0.34,700 

l.b70.400 

4.714.000 

9.419.100 

Red  River  1 

56.300 

N.yoo 

83.000 

148.200 

Power  Region 

3.091.000 

1.679.300 

4.797,000 

1 9.567.300 

2(K)0 

L'ppcr  Missouri 

429.400 

340.700 

777.100 

1.54  7.200 

Yellovssituie 

769.800 

blM.OOO 

1.766.700' 

3.154,50((' 

Western  Dakota  1 

339,100  1 

6S  1.400 

1.065.100  1 

2.085 .600 

1 astern  Dakota 

418.400 

22S.200 

710.900 

' 1.357.500 

PlattC'Niobrara 

228.700 

1 .299,400 

3.928.400' 

5.456.500' 

Middle  Missouri  i 

989.700 

55b.SOO 

3.015,800 

4,562.300 

Kansas 

476.700 

2.009.400 

2.486.100 

l.ower  Missouri 

816.3011 

935.00tl 

.3.96  1.300 

5.712.600 

Missouri  Basin 

3.991.400 

5.136.200 

17.234,700 

26.362.300 

Red  River 

139.000 

200,700 

339.700 

Power  Region 

4.130.400 

5.136.200 

1 7.435.4007 

26.702.000- 

2 

020 

I’pper  Missouri 

413.600 

SOS. 200 

2.2\^.20(» 

3.444.000 

Yclk>w  stone 

796.600 

1.49 '.300 

4.246.000-' 

6,540.900-’ 

Western  Dakota 

352.200 

1.237.600 

2.253.600 

.3.823.400 

I astern  Dakota 

669.900 

353.000 

1.S34.700 

2.857.600 

Platte-Niobrara 

90.80(1 

1.678.000 

6. .332.000' 

8.100.8011-' 

Middle  Missouri 

1.158,600 

648.900 

4.S70.400 

6.677.9110 

Kansas 

42K,.SOO 

3.230.800  I 

3.654.600 

l.ower  Missouri 

845.900 

1 ,677.400 

6,323.70(1 

K.S47.000 

Missouri  Basin  i 

4.327.600 

8,327.200 

31 .291, ,800 

43,951.600 

Red  River 

189,600 

765.9110 

955,500 

Power  Region  | 

4.517.200 

8.327.200 

32,062,700-’  j 

44.907. lOif’ 

hmluilo  22/XHi  .icrc-feel  pc  coolmj*. 

*'ImcIu(Jcs  45.800  ;icrc  feet  dr\-type  eonlinjr. 
•^fncludes  .^T.^OO  acre  feet  dry-type  c<H)ling. 
‘^lucludo  75.400  acre-feet  dry-ty  pe  cooling. 
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Table  106  - MISSOURI  BASIN  POWER  REGION  REQUI RED  STREAM  FLOW  DIVERSIONS 
BY  SUBBASIN,  BY  TYPE  OF  COOLING 


Subhusin 

Plow  nirougli 

1 Cooling  Fond 

Cooling  Tower 

Total 

(Aere*Feel  Per  Year) 

1965 

L'pper  Missouri 

Yellow  siono 

96,599 

1 96.594 

Western  Dakota 

47.275 

1 .870 

1 49.145 

I'asiern  Dakota 

15.921 

H54 

16.775 

Plalte-Niobrara 

447.569 

6.745 

454.314 

Middle  Missouri 

47X.H69 

1.4  19 

480.288 

Kansas 

14.040 

170 

5,050 

19.260 

Lower  Missouri 

60.5 .02S 

3,232 

1 .293 

607,533 

Missouri  basin 

I.705..50I 

3.402 

17.231 

1.723.9  14 

Red  River 

.1 1 .900 

119 

258 

32.277 

Power  Region 

1.7.55.201 

3.521 

17.489 

1.756.21  1 

1980 

Upper  Missouri 

156,500 

1 .050 

1,910 

I59.4t>0 

Yellowstone 

3H3.600 

2.060 

4.4lt» 

390.07tl 

Western  Dakota 

291.900 

2.090 

3.820 

297.810 

I astern  Dakota 

194  ..500 

620 

3.560 

19H.4H0 

Platte-Niobrara 

505,900 

4.030 

IK.250 

52H.ISO 

Middle  Missouri 

74O.K00 

2.0.50 

10,500 

753.330 

Kansas 

1.060 

14.710 

15,770 

Lower  Missouri 

76  1.700 

5.460 

I 2,090 

774.250 

Missouri  basin 

.5.0.54.700 

1H.400 

69.250 

1 3.122.350 

Red  River 

56.300 

100 

1.220 

57.620 

Power  Region 

.5.091.000 

IK.500 

70.470 

3.174.470 

2(K)0 

L'pper  Missouri 

1 429.400  ! 

3.750 

11.410 

444.56(1 

Yellowstone 

769. soil 

6.810 

25.610 

802.220 

Western  Dakota 

1 .5.59.100 

7.500 

15.640 

362.240 

I- astern  Dakota 

41X.400  : 

2.510 

10,440  1 

431 ,350 

Platte-Niobrara 

22S.700 

14.310 

57.380 

300.39(1 

Middle  Missouri 

9S9.700 

6,130 

44,310 

1,040.140 

Kansas 

5.250  1 

2*^  .5  20 

34,170 

Lower  Missouri 

XI 6. .500 

10.300 

5S,190 

SH4.790 

Missouri  basin 

i .5.991.400 

56.560 

252.500 

4.300,460 

Red  River 

1 1.59.000 

2.950 

141.950 

Pi>wer  Region 

i 4.1.50.400 

56.560 

255.450 

4.442.410 

2020 

l’pper  Missouri 

1 41.5.600 

8.870 

32.680 

455.150 

Yellowstone 

706.600 

16,500 

61.810 

H74.4IO 

Western  Dakota  i 

1 352.200 

13.630 

32.HOO 

398,630 

1 astern  Dakota 

669.900 

3.H00 

26 .950 

700.140 

Platte-Niobrara 

90.h00 

1H.490 

92.450 

201.740 

Middle  Missouri  1 

' I.I5K.60M 

7.150 

71.550 

1 .237..300 

Kansas 

4.720 

47.460 

52.180 

L«>wer  Missouri 

S4  5 .900 

1H.4H0 

92.910 

957.240 

Missouri  basin 

4.327.611(1 

91.7.50 

45H.610 

4.S77.440 

Red  River 

1 HO  .60(1 

1 1.250 

200. S50 

Power  Region 

4 5l7.2tMi 

9 1.730 

464.H60 

5.07K.740 

! 

I 

I 
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Table  106  - MISSOURI  BASIN  POWER  REGION  COOLING  WATER  CONSUMPTION 
BY  SUBBASIN,  BY  TYPE  OF  COOLING 


Subbasin 

Flow  ITirough 

1 CVxjling  Pond  | 

Cooling  Tower 

1 Total 

(Acre-Feet  Per  Year) 

1965 

Upper  Missouri 

Yellowstone 

928 

928 

Western  Dakota 

434 

1,870 

2,304 

l astern  Dakota 

146 

854 

1 .000 

Platte-Niobrara 

4,557 

6,745 

1 1 ,302 

Middle  Missouri 

4,396 

1,419 

5,815 

Kansas 

139 

170 

5,050 

5.359 

Lower  Missouri 

5,540 

3.232 

1,293 

10.065 

Miss<.)uri  Basin 

16,14(1 

3,402 

17,231 

36,773 

Red  River 

292 

119 

258 

669 

Power  Rejiion 

16,432 

3,521 

17.489 

37,44  2 

1980 

L pper  Missouri 

1.440 

1,050 

1,910 

4,400 

Yellow,  stone 

3,520 

2,060 

4 410 

9,990 

Western  Dakota 

2,680 

2,090 

3,820 

8.590 

1 astern  Dakota 

1 ,780 

620 

3,560 

5.960 

Pljlle-Niobrara 

4,640 

4,030 

18,270 

26,940 

Middle  Missouri 

6,800 

2,030 

10,500 

19,330 

Kansas 

1 ,060 

14,710 

15,770 

1 t)\ser  Missouri 

6,990 

5.4b0 

12,070 

24,520 

Misst)uri  Basin 

27,850 

18,400 

69,250 

1 15,500 

Red  River 

520 

100 

1,220 

1 ,840 

Power  Region 

28,370 

18,500 

70,470 

1 17,340 

2000 

Upper  Missouri 

3,940 

3,750 

11,410 

19,100 

Yellowstone 

7,070 

6,810 

25,610  ' 

39,490 

Western  Dakota 

3,110 

7.500 

15,r.40 

26,250 

1 astern  Dakota 

3,840 

2,510 

10,440 

16,790 

Plalte-Niobrara 

2,100 

14,310 

57,380 

73.790 

Middle  Missouri 

9,090 

6,130 

44,310 

59.530 

Kansas 

5.250 

29,520 

34,770 

1 ower  Missouri 

7,500 

'0.300 

58,190 

75.990 

Missouri  Basin 

36,650 

56.560 

252,500 

345.710 

Red  River 

1 ,300 

2,950 

4.250 

Power  Region 

37,950 

56,560 

255,450 

349.9f>0 

2020 

Upper  Missouri 

3,800 

8,870 

32,680 

45.350 

Yellowstone 

7,310 

16,500 

61,810 

85.620 

Western  Dakota 

3,230 

13,630 

32,800 

49.660 

1- astern  Dakota 

6,150 

3,890 

26,950 

36.990 

Platte-Niobrara 

830 

18,490 

92,460 

1 1 1,780 

Middle  Missouri 

10,640 

7,150 

71,550 

89,340 

Kansas 

' 

4.720 

47,460 

52.180 

l.ower  Missouri 

7,760 

18,480 

92.900 

1 19.140 

Missouri  Basin 

39,720 

91 ,730 

458,610 

590.060 

Red  River 

1,740 

1 1,250 

12.990 

Power  Region 

41,460 

91,730 

469,860 

603.050 

mideai  powci  plants  is  commonly  retoircd  to  as 
"thermal  pollution."  alllunigh  the  heating  is  not  pollu- 
tion in  the  usual  sense.  Concern  over  the  damaging 
elTecis  of  thermal  pollution  is  growing  among  nian\ 
water  users  and  at  all  levels  ol'  government.  1 tfective 
action  was  laken  at  the  f ederal  level  by  the  pas..age  of 
the  Water  Unahtv  Act  of  l')b.>.  requiring  water  quahtv 
standards  to  he  set  and  implemented  for  all  interstate 
and  coastal  waters.  If  it  is  determined  upon  establish- 
ment ol  the  standaids  that  thermal  pollution  wruild 
occiii  tioni  generating  plants  projected  heiein.  such 
condition  could  probabK  be  ehnnnaled  b\  the  use  of 
supplemental  cooling  s\  stems,  but  at  increased  cost. 

The  procedure  used  herein  to  calculate  cooling-water 
tlow  requirements  and  consumption  are  Illustrated  bs 
the  following  development  ot  estimated  quantities  tin 
coal-l'iied  electric  generating  stations  in  the  year  IdM). 
Tvpical  lactors  recommended  b\  the  advisory  sub- 
committee were  used. 

Sample  ( 'alciilulioii 

CooUnjf  Water  Requirements  & Lasses' 

< Iperating  C 'onditians: 


.■\ssumed  over-all  plant  efficiency 

.7(v  ■ 

Assumed  generator  el  ficiency 

47. .A  ; 

Ileal  equivalent  of  one  kwh 

.''414  Bui 

Fuel  energy  required 
( net  plant  heal  rale ) 

dsOO  Bill  kwh 

Heat  loss  from  boiler  furnace' 

450  Bui  kwh 

l.nergy  delivered  to  turbine 

b550  Btu  kwh 

Ileal  loss  from  generator"' 

44  Btu  kwh 

Generator  output 

( includnu;  7'  plant  use) 

.'('50  Bill  kwh 

Fneruy  removed  m condenser 

4400  Bill  kwh 

ll  iiergs  dellveied  to  turbine 
mums  generator  ouiput  I 


CaoUtig  Water  Required: 

Acre-fi  kwh  - l.iiergy  removed  in  condenser 

Ileal  .-\bsorption  Rate  of  Water"'  \ 

‘’h  temp,  change  m cooling  water 

4‘)(X)  Btii  kwh 

’.7|,'S,144  Unracie-ft  temp, 
change  \ "F  temp,  change  in 
cooling  water 

= OOlSO.’s 

"F  temp  change  m cooling  watei" 

U'linhuk:  w.itki  roijuifi’J  is  tlu*  waior  necik'd  l<>  pass 

ihrnuuh  iIk*  cotKlensin^  imit  .nul  is  iiulcpeiulonl  o|  iho  t\pc 
of  cooling  ..Hons  throuj'li.  poiul.  i>r  tower  losses  are  the 
eons  iniptive  water  "se  ami  are  essentialh  the  amount  of 
eooini^  \\.iler  e'aporalekl.  losses  are  ilepeiuleni  on  the  l\pe 
of  eoolir'^  einplove-!. 

* Sofilijiihte  for  mielear  pliinls. 

feneral«*r  cooling  usuallv  part  of  eoolinp  water  loail 
■*1  Min  lf>  water  *’l  temp  .hafijiein  the  water. 

' I .144  If>s.  of  water  I .ure  ft. 

^ *le  ih.it  the  ijiiaiititx  of  eoolinj!  w.iter  reyjuired  \;iries  in 
isel\  with  perniilletf  temperature  rise  of  «.ooiin^’  w.ii*  r. 


CooUttg  Losses  (uere-jeet  per  kwh  t" . 

Flow-through  = 0.‘O  s 10''’ 

Cooling  pond  = 1 10  \ I O'" 

Cooling  towel  iWetl  = I 4”^  \ 10'*’ 

t'l  sluhltslicd  In  Missouri  Kisar  il.ism  \J\isorv  .Sul>.  omini l l.-i- 
lor  fossil  liK-I  plains  usuu  Illu  kwh.  I or  oilu-i  Iwal  r.ilt-s. 
.iiliusi  in  proportion  to  L-ncrtis  runios.-a  ni  sondt-nss-r 

The  preceding  tables  indicate  that  the  coiisiimpme 
use  IS  oiiK  about  one  peicent  ot  the  total  water  leqiiiied 
for  cooling.  AnaKsis  of  the  data  gathered  tor  this  studs 
leads  to  the  conclusion  that  cooling  waler  leqmiements 
of  thermal-electric  generating  plants  in  the  Missouri 
River  Basin  will  impose  an  impt'itain  demand  on  ihe 
future  water  suppiv . .Several  factors  conceinmg  these 
figures  should  be  borne  m mind; 

1.  The  cooling  watei  lequiied  is  not  necessarilv  the 
amount  of  water  requited  to  he  withdrawn  con- 
timiouslv  from  a watei  source.  This  is  line  oiilv  m 
a tlow -through  plant. 

The  suppiv  water  required  Ibi  cooling  in  wet- 
tower  and  cooling-pond  plants  is  onlv  that  needed 
lor  makeup,  which  is  equivalent  to  then  con- 
sumptive use.  since  the  diverted  watei  is 
recirculated. 

Water  withdrawn  Irom  a water  source  Ibi 
cooling  use  mav  be  reused  (except  for  the  con- 
siiiiiplioii)  attain  and  again  in  downstream  plants, 
or  for  other  purposes  such  as  municipal  and 
irrigation.  The  onlv  limitation  is  that  the  down- 
stream distance  be  great  enough  to  allow  the  waim 
discharge  water  to  leturn  to  noimal  stream 
temperature. 

It  is  apparent  that  diversion  figures,  ralhei  than 
the  condenser  cooling  water  lequnemenis.  lepre- 
senl  the  amount  ol  watei  requned  to  be  with- 
drawn from  the  supply.  7 he  actual  depletion  ot 
water  from  the  supply  is  equal  to  the  consumptive 
use.  Any  application  of  the  foregoing  m detei- 
mining  the  adequacy  ot  the  vvatci  supply  to 
support  generation  should  be  m lelation  to  a 
specific  plant  site. 

2.  The  amount  ol  water  consumed  can  be  varied  at 
the  discietion  ot  dcsigneis  by  changing  the 
parameters  which  conliol  the  amount  ot  ..oohng 
watei  use.  the  two  most  impoitani  ones  being  the 
type  of  cor'ling  and  the  permissible  tempeialuie 
rise  ot'  the  vvalei.  The  type  ot  cooling  employed 
has  an  important  elTect  on  water  consumption, 
being  greatest  for  wet  type  cooling  lowers  and 
negligible  for  dry  type  (onsumplion  by  the 
llovv-ihrough  and  cooling-pond  methods  is  inlei- 
mediate  between  that  ol  wet  and  diy  type  ci'ohng 
lowers. 

The  lelalively  high  cost  ni  dry  lyi'c  voolmg 
lowers  IS  at  pieseni  a deleiieni  to  imieascd  use  ol 


J 
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llijl  iiK-llioJ:  .l^  dL'm.iiijN  li'i  «.ilci 

,i|ipm;Kh  nu'ic  closcK  iho  ,i\ .iihil'lc  MippK.  .linl 
liiorc  sliiiipi'Ml  u.iK’i  sIjikIjuK  .uc  cn.ick'U.  tins 
llllk'ICIllul  kill  tHklMIK"  loss  sionilli.illl. 

I lio  sniuloiisoi  oooliiiy  ujioi  ioi.|ij[iomoiUs,  onii- 
suiii[)lko  Uso,  ;iikl  siioainlliks  di\oisiDn  lioiiios 
sluiwn  m l.il'.los'lk  and  U)('  aio  loi  an  1 's"  I 
oliaiioo  m lomporatuio  ol  iho  oooliiij;  uaioi.  Il 
liksoi  uak'i  disihargo  leinpoialino  siaiidaids  aio 
ostahlisliod  h\  looislaUtm  in  aooordaiioo  uitli  ilio 
Waloi  Unalil>  A^l  ol  hki5  ( IM  . 'iS-d.'4l.  moio 
supploinoiHal  l\po  oooliiii;  ma>  ho  lOsjiuiod. 
possihK  alloiiiij:  tlio \alnos  dolorininod. 


do'lonod  lol  llio  .no  .''lldlll.'li.  .ilid  illlll/i.  |:..i 

llows  llial  aio  asai.ahlo  ■ aas  ho  poAido..  '!  • ,kl. 
loonlati.'li  IVlIi'dk  do' u ion.  10  - in  i!.o  isallai’.  l a 
tlou  s tliioiioli  ..liaipoo  111  11k  .li'iaOO  i opi.i.i 1 1- O'  ' " 

.nnsiilliplko  II'OS  in- .alls  vail  ho  a.  -'  ■ la  o,l  Pv 

soioinp  l!:o  viislnM-oi.  Iiii'ii  alinllioi  pi'V.oi  mmiko  -a.;!  ‘11  a 
pmlii'ii  "I  llio  pnu.'i  load  -aiiiii'l  ho  .-.io.ii  Ih; 
I'laiil's  miipiii.  I \vopi  li'i  llio  iliilial  lillli'O  • ' tlii 
I0s01\oll.  IkdluolOvIllO  pi'UOl  pii'diK  Ill'll  d--,  ■ Il.'l 
Iikiiho  Iho  I’OI Iilalioiil  wiliidiaUal  "I  Ualoi  li.-.a  moi- 
aiid  'lioaills. 

\l.isl  Iiok  lisdluolovlil.  plains  aio  do'ioiiod  1.  opoiak 
al  li'U  plain  laolni'  In  .oi\o  llio  poak  pi  illnin  nl  IHo 
load  1 Is  Jiooloolik  plains  aio  pailkulaiK  svoll  'Uiloi;  i"; 
Slioli  llso.  loi  pioMdlllO  spiiilillio  lOsouo  1 apa.  Il\  andl.  -r 
load  looiilalion  I lii' i' hov.iiiso  llio>  liaio  ih.  ahilils 
skill  ipiiokliL  and  lo  i'lako  laj'id  .lianoo  . in  il  o la' ' o' 
plain  oiilpnl. 

1 SiOjsi  till  ill.  0\ alioial  11 'll  iiial  ina\  -‘'O  as-i  .lalod 
uiili  llio  losoii'iiis.  Iivdinoloolik  plan's  do  rioi  ,-o'.'...io 
oonsnniplivoK  . llio  miK  siornlioaiil  lliooua.  oil  .1  ak' 
llioso  lolaliin;  111  siialilkalion  uillnii  llio  'o-o"  ii  and 
llio  snhsoqnoMI  toloa'os  oi  sioiod  \iaioi  K.ioasO'  Itoni 


Water  Use  by  Hydroelectric  Plants 

Iho  aniiinin  ol  [louoi  prodiKo'd  in  a In  dioolooii  lo 
plain  Is  diioolK  niiipoilional  111  ilio  lalo  ol  How  tlnoni;ii 
Iho  plain  and  liio  kill,  oi  hoad.  llilouilli  wlikli  llio  waloi 
Is  iisod.  I lio  dosiini  How  iliionuli  llio  plan!  dopoiids  upon 
llio  Hull  and  asoKioo  siioaiiiHow  s aoailahio  at  Iho  siio  and 
Iho  oliakkloiislios  Oi'  do  powoi  load  in  uliioli  Iho  I'laiil 
onl|Hil  Is  lo  ho  nlih/od.  I hns,  in  oikki.  iho  pl.iiil  is 


IliillU'sl  lloail  .mil  lliuhosi  I losatnm  I’ltmpoil  Sloraiio  I'lanI  In  Ilk  1 iiiloil  Staios  1st  ahiii  ( rook 
riimpod  Sloraao  Ihdrooloolrk  I’roioil 
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deep  iesei\oiis  iiui\  Imvei  Mimniei  teiiipeuuiues  m ilie 
slieani.  tiui  such  situed  wjtei  nut\  be  delii-ient  in 
dissolved  iiwaen.  In  some  eiises.  muinple  level  muke 
strueUiies  are  used  to  obtain  an  ''aveKme"  tlow  Siieli 
iiiiitoiinitv  helps  to  preserve  *11  enlianee  tisii  aiul  vviKllile 
values  anil  provide  dovv  nstreiiin  vv  atei  •leinjveiattire 
beiielits.  In  other  iiistatiees.  dovv iistreain  lereiuilatine 
reservoiis  aie  eonstrtieted  tii  smooth  out  the  vaivine 
releases  troni  hv dioeleelrie  |>laiits  lor  the  benelit  ol  lish 
and  vvildhie  as  well  as  t'oi  reereation  and  other  ttses  ot 
the  slieain. 

I’umped  storatie  developtnents  prodiiee  power  bv 
releasim;  water  Irom  an  upper  leservoii  throuith  a 
powerplaiit  to  a lower  reservoir  alter  all  or  part  ot  the 
water  has  pievioiislv  been  pumped  into  the  upper 
leservoir.  Most  developtnetits  ttse  reversible  pumpine- 
eeiieialmp  ei|mpinent.  Althouch  there  are  many  possible 
arraneemeiiis  lor  piimped-storage  developments,  thev 
tall  iteneiallv  itito  two  broad  eateeories.  In  the  eombined 
Ivpe  development,  reversible  imils  are  installed  iti  the 
• Mtiial  tv  pe  ol  hv droeleet  1 te  piojeet.  eonststitie  ot  a 
■ servon  on  a stream  vvttli  a downstream  reieeiilaiini: 
reseivi'ii.  oi‘  atteib.iv.  .Sueh  developments  provide  tor 
in-sireani  use  of  the  water.  I’umped-storaiie  projeets 
normally  inelude  a hilltop  upper  reservoir  and  a lower 
pool  vvliieh  inav  be  a reservoir  or  other  body  ol' water  ol 
substaiiiial  si/e.  or  a pond  on  a small  stream,  and  eonsist 
oirlv  ol  reversible  eeneralini:  ei|uipmenl.  In  stieh  devel- 
opments the  water  is  reeireiilated  between  the  upper  and 
lower  pools  and  onlv  eiioiigh  make-up  water  is  needed  to 
eovei  the  evaporation  and  other  losses. 

lu  utih/me  hii'h  heads,  laiee  piimped-storaue  msialla- 
ttoiis  .lie  possible  vvilli  relativelv  small  amounts  ol 
vvaler  anil  small  leseivoiis.  A iei|uuemenl  lor  sueh 
developmenis  is  an  adeipiale  suppiv  ol'ol'l'-peak  pumping 
enemy  vvhieh  is  usu.illv  generated  in  steam-eleetrie 
plants.  I’umped-stoiage  developmeitts  are  best  adajned 


Ibi  providing  low  planl-laeloi  [leaking  and  reserve 
eaiiasilv  lire  trend  toward  the  eotistiiKttoii  ot  veiv 
large  steain-eleetrii.  units  vvhivh  eaii  opei.ite  most 
elTietentlv  atid  eeotiomitallv  tn  the  basv  portions  ol  the 
load  has  aeeeleiated  the  [ilaittiiiig  and  ^oiisliUstion  ot 
eonventiotial  hydroelevttie  atid  pumped-stoiage  develo|'- 
itients  lor  low  plant-t'aetor  use.  Ivvo  reeetit  puniped- 
siorage  developtnents  in  the  basin  are  the 
I .-s  1 ..lUU-ktlowatt  K.iv  singer  Hlutt  jiroiest  tiiidei  eon- 
stiuelion  in  Missouri,  and  the  .blO.UIKI-kilovv att  I abtn 
(reek  piojeet  m Colorado  wliieli  vv  as  eoinpleted  m I'lo.. 
lire  < abin  ( reek  [irojeet.  eonsiiireled  hv  the  I’ubhs 
.Seiviee  ( oinpanv  ot  ( oloiado.  is  the  liighest  head  and 
highest  elevattott  putnped-slorage  plant  iti  the  I lilted 
States.  The  power  house  is  located  at  elevalton  lil.tKKl 
leet.  with  att  operating  head  ol  1 .2011  leel, 

SUMMARY 

All  m all.  the  basin  now  is  .ibotit  sell  sulliiienl. 
povveivvise.  The  needs  m lost).  200(1.  and  2020  are 
likelv  10  merease  substaiiliallv . but  ihe  water  lesoiirees 
ol  the  basiti  appear  to  be  adei|uate  to  support  the 
theiitial-eleetrie  plants  whteh  seem  hkelv  tti  meeting  the 
I’titiire  leiiuirements.  So  great  eleetrie  power  export  ts 
envistoned.  Thermal  pollution  ol  water  sourees  will  he 
leeogm/ed  and  alleviated  bv  appropnate  design 

The  rapid  paee  ol  leehnologisal  advarts'es  111  the 
power  mdustrv  makes  impeiattve  penodie  rev  tew  atid 
aiialvsis  ol  the  eleetrie  power  lesomees  ot  the  basin  to 
aseeiiam  that  Ihe  direetion  being  taken  is  m .record  with 
the  overall  developmeni  ot  the  basin  and  the  other  needs 
therein.  Sueh  anaivses  should  assure  the  adequ.iev . 
timeliness,  and  most  eeonomie.il  installation  ol  the 
iTiluie  power  siipplv . eonsisieni  with  aesihelie  and 
eeologie.ii  eoiisirainls. 
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CHAPTER  5 


FISH  AND  WILDLIFE 


I ]^ll  .mil  uililliic  ii'MUUiL's  .110  iiiipml.il, 1 tliimiolimi! 
the  Niilion.  HisUinoalK.  llic  liuluins.  ir.ippois.  o\plmois 
.Hill  o.iil\  solllom  ilopoildoil  liojwK  mi  llioiil  Im  Ini'il. 
olotlllllO.  .Hill  >llollOI.  I lion  l.llllO  tt.l\  .lllliosi  miIoK 
iitilu.iii.iii  liiil.i\,  Mild  aiimiali.  hinK.  and  lisli  .no 
oi|Liall>  imponaiil  lo  iiiillimii  ol  poin'lo  ovoH  llimioli 
HI  .1  l.litlv  dllloiOHl  sCllsO  lll.lll  111  luiHli'I  >o.im 
I IsIlOlHIOII.  luHIlOrs.  and  otllOl  lUltdmil  lOilOatlOlllsN 
luMo  llio  must  iibumis  iiuoiosi  iii  llioso  iomuhiOs.  alvi 


llioio  1'  a Itiimiili!  iHiiiilioi  iH  hivlh  piulossimi.il  and 
amalOHi  soioilllsts.  llio  tiados  and  husiiicssos  assu,.ia(od 
uilli  soiMiii;  llio  sookois  ul  llsll  .Hid  Mlldiilo  aio  Hi- 
oio.isiiig  liutli  luo.ilK  and  iidlimi.ill)  ( oilaiii  Im  amiilals 
and  m.m>  kinds  .n  lisli  li.no  spaniliiaiil  ounnnoioial 
\alno  llio  Missumi  liasiii  siippmts  .m  iiiuisual  vaiiou  ul 
llsll  and  uildlilo  spoiios.  sumo  in  a piisimo  oiiMiunmonl. 
Ii  Is  duiilnUil  It  an>  utlioi  ni.i|,>i  diaiii.ioo  aioa  m llio 
lumilis  Is  iiiuio  mipuitanl  naliun.ill\  in  llris  lopaid 


EXISTIiMG  RESOURCES  AND  USES 
Land  and  Water  Use 

l ish  .iiid  uiKlIilc  iOMUir>.i.‘s  aiul  LiikI  and  um.' 

haw  uiidi.'i;aoiK'  a i>t  iiiajoi  chan^i-'s  duimu  vctllo- 

nicMl  ol  llic  MiNMUiii  Kisl-i  Basm.  Wlioii  man  iiiliahil'  a 
iL'gion  and  dcnscl)  pii|inlalos  vniii.'  aiaas.  Ik’  (.'omnil' 
intKli  ol  llic  uiiiin  iimsslands  aiul  lnnhi.’i laikU  l<> 
I'lopland  and  lo  nw  loi  doiiiL'slk'  Inoslock.  nidnsii\. 
tnUiwass-  ami  ciIk's.  Majoi  UiangON  in  iho  i.k'olouual 
balamx'  ol  ll^h  and  uildliK’  conniunnik'i.  iLkiill.  Li'ii- 
'.m.iucnl  l\ . a ina|oi  |>i'ohk'in  l^  llic  nw  and  inaiiagciik’nl 
ol  land,  k iloi.  and  plan!  k’muiiccn  lo  nia\nni/i.'  llk'ii 
pioihklion  loi  bold  agikiilluu'  and  li>h  and  kildlllf  and 
nUII  pukklo  lorollk’i  goods  .iiki  ss’tvkk’s.  1 hc  sc.il  s'll  loi. 
and  impknik'iilalion  ol.  land  uso  and  inan.igi.'nk'nl 
pukikk's  lo  asConi|disli  llns  go.il  haw  hik'ii  a coninnnng 
prohk'ni. 

I so  ol  wikllilo  b\  Im  Uadevs  and  bultalo  hunlois  w as 
.111  nnlial  ohangc  din.kil>  .ilUkimg  lliis  losonuo  I lih/a- 
lion  ol  licC'giass  ooriklots  uilhoni  u‘sliainl  b\  o.ink'- 
nk'ii  on  ionic  lo  ihc  liansconliik'iilai  laihoad  ,nid 
cslabhsinng  hoincslcads  h\  sclllcisalso  had  ihcii  cllccls 
I hcsc  were  noi  .is  dncci  bin  dies  kcic  no  less 
iniporlanl. 

Ihc  Ircc-iangc  c.illlc  indusiiy  icsnllcd  in  coiiccn- 
lialcd  aicas  ol  iniicgnialcd  use  cMcndnig  own  a period 
ol  move  Ih.m  ball  a ccnlnis  . Inilval  Ik-rincsicads  isl  llsll 
.icrcs  were  iiol  large  emn.^  'i  lo  proride  a livelihood,  ihiis 
ereatnig  eoiidillons  resnilnig  in  impropei  use  ol  ihe  laml 
1 .ilei  homesieads  ol'  (i-K)  aeres  lesnlled  in  snnil.ii  inisiise 
wlieie  aieas  iiiisinled  loi  a enllivalion  l\pe  .igikiiltine 
weie  bioken  and  plained. 

Ihe  droiighi  ol  ihe  ihiilies  lepresenled  .1  nalur.il 
phenonienon  ih.il  .iKo  had  vaiunis  elleels  upon  lish  .iiiil 
wildhle  icsources.  \\a\s  and  iik'.nis  ol  pievenling  loein- 
ring  dionghls  ni.i\  novel  be  developed,  bin  kind  use 
piogranis  ,iikl  praeliees  aie  doing  inueh  lo  ollsel  ihen 
nioie  disasiious  elleels. 

.Selllers  ol  Ihe  basin  l'iei|iienl Iv  vievverl  ihe  loiesis. 
giasslaikis.  polliok's.  ,iikl  vvell.iikls  .is  enennes  lo  be 
v.nu|uislied  r.ilhei  ih.ni  piorlneeis  ol  ihe  vviklhle  Ihev 
iilili/eil,  \eveilheless.  while  ihe  eh.inges  ihev  vvioiighi 
e.nised  ihe  loss  ol  some  habn.ils.  ihev  eie.iled  oiheis. 

lod.iv.  piivale  and  pnblie  laikl  use  piogi.inis  .iikl 
piaeliees  are  giving  ineie.ised  reeoginlion  lo  lish  ,iiul 
vviklhle  lesonrees.  .iiid  some  lainls  ,nid  vv.ileis  .ne 
develo|ied  .iml  ni.ni.iged  pinn.nilv  loi  Ihispinpose 

Ihe  Missouri  B.isiii  eneoinp.isses  an  .ne.i  id  .ilmosi 
,'d'i  million  .kies,  ihe  ni.i|oiiiv  ol  v.ihie  lo  lish  .iikl 
vviklhle  lor  ihe  pnipose  ol  ihis  slinlv.  ihe  lol.il  l.iikl 
.nid  vvatei  .nea  iisosl  I'v  lish  .nul  vviklhle  is  divkied  niio 
ivvii  bio.kl  e.ilegi'iies  i I i lands  .ukl  w.neis  devoied  lo 
lish  .ind  vviklhle  .is  ,i  |iimi.iiv  use.  ,iiul  ('I  l.imls  .iiul 
waleis  vvheie  lish  .ind  vviklhle  .ne  .iiuill.iiv  iisei'. 


I'lini.nv  lish  .Iikl  vviklhU’  l.nids  .md  waleis  aie  Inilhei 
siibdivideri-  ll.il  singlepni  pose  lish  and  wildhle  lauds 
and  vv.ilers  owned  .md  m.ni.iged  bv  Ihe  sevei.il  Slale 
( oiiseiv.ilioii  I )ep.n  imenis  and  bv  ihe  Huie.m  ol  Spoil 
I isheik's  .md  Wildhle:  .ind  llbl  imillipui pi'se  piibhelv 
owned  Ol  piiv.ilelv  owned  l.iikls  .md  w.nei  where  lish 
.iikl  wildhle  ni.in.igenieni  is  one  ol  ihe  pimeipal  U'Cs 
I ignie  d4  ilhisii.iies  ihis  bieakdow  II 


I’rnnginini  antelope  hiiiiling  iiiisnrpassed  aiiv  where  in 
Ihe  West  eliaraeleri/es  large  acreages  ol  pnblie  and 
privale  lands  in  the  Missouri  Basin  Siieli  lands  need  onlv 
preservation  and  proper  use  lor  inaviimnn  wildhle 
benelils  ol  iialionwide  iinporlanee 


Ihe  lignie  leve.ils  ih.il  'i' peieeni  oi  the  lands  and 
waleis  impoii.inl  lo  lish  and  wildhle  kills  nilo  ihe 
e.ilegoiv  ol  aneillaiv  use  Nils  meludes  alinosi  all  ol  ihe 
piiv.iie  laikls  .Iikl  a subsi.nil lal  poiiion  ol  Ihe  pnbik 
lands  On  most  ol  ihis  .leieage  agiieiilluie  I'ukloniin.iles. 
■md  vviklhle  exists  beeause  ol  its  eonip.ilibihlv  with 
einieni  lainnng  .md  i.iiklimg  pi.ietiees  .md  because  ol 
ihe  l.iikl  ovvneis  leeogmlion  .iml  pioleelioii.  Ilovvevei. 
because  ol  the  lieniendous  .icic.ige  involved,  ihese  lands 
.md  waleis  siippoil  iiiosi  ol  the  b.isui  s iish  and  wildhle 
.nkl  otiei  iiiosi  ol  the  snbsi.nilial  oppoiliiiniies  loi 
Inilhei  enhancenieiil  ol  ihese  lesonices.  Onlv  lie 
peiceni  ol  ihe  un.il  b.ism  is  devoted  lo  lish  and  wildhle 
,1s  .1  single  pni  pose  01  dedic.iled  use,  bill  on  an  .kklilioii.il 
2 ^ peiceni  ol  the  b.isiii.  lish  .ind  wildhle  i'  one  id  ihe 
pinii.nv  01  kev  coiisidei.ilions  ol  inultipin pose  manage- 
iiieiil  I Ills  lallei  c.ilegoiv  includes  kind'  owned  bv 
sevei.il  I edei.il  .igencies  ami  nmneioiis  small  aie.is  ol 
pi  IV  alelv  ow  lied  land 

■\  subsiaiili.il  poiiion  ol  Ihe  kinds  .md  waleis  in  ihe 
N.ilion.il  I’.nks  .md  in  some  .Si.ilc  I'.nks  is  known  lo  be 
ol  gie.il  iiiipoi  lance  lo  tisli  .Iikl  w ikllllc  \l  I'lCsenl.  dal.i 
.lie  not  .iv.iikible  locl.issiiv  these  l.iikl' and  w.iieison  the 
same  b.isis  .is  the  oiliei  ilenis  shown  on  tignie  24 
\ccoidiiiglv.  \.il|oii.d  I’.nk'  .lie  noted  .0  .111  ileiii.  but 
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t I SA  aivcaERUS  a 


OIHER  AREAS 


FIGURE  24 

OWNERSHIP  AND  USE  OF  LANDS  AND 
WATERS  IMPORTANT  TO  FISH  AND  WILDLIFE 


llio  "I  piiinacA  uEipoilaui.o  lo  lishauil  vvikliilc 

lia\c'  lU'l  boi.Ei  cslimak'vl. 

I’livali'  laiuK  aiul  waki'  acci'uni  loi  abopl  TU  pcicaiil 
( 2.’J!(l,ll(l(l  acic'')  ol  iIk'  aioa  aviiMilckkl  ol  pnmais 
inipor laiKC  lo  lisli  ami  uildlik'  I he  biak'  ( oriscualioii 
DepaiTiiUMiis  aiul  llie  Hiiieaii  ol  Spoil  ^lslk'llo^  ami 
Wilillilo  lease  oi  hold  easemeiii  iiehison  neaiK  Jsil.dllO 
ol'  ihese  aeies.  I'iie  hulk  o|  ihe  easemeiil  lauds  is  iiiuiei 
Miiieati  ol  Spoil  lisheiies  and  Wildlile  eoiiirol  t'oi 
vselliiid  pieseivalioil  |iiii|oses  iii  ihe  easleiii  Dakotas. 
Moie  Slale  easeiiieuls  aie  loi  rishiii;;  oi  hiiiitiui;  aeeess. 

()\ei  hall  ol  Ihe  (olal  aeieaee  on  uliieli  I’lsli  ami 
kildhle  Is  a piiiiiais  use  lies  iii  the  I ppei  Missouii  ami 
Nellowsloiie  siibhasiiis.  aliliouul;  these  diaiiiaees  iik hide 
oiiK  .h)  peieeiit  ol  llie  lotal  I'asiu  area  irieiiiedsi  ||,|s 
Is  due  to  ihe  a\ailal'illt\  ol  the  laiee  ailioiiul  ol  puhhe 


laiisl.  espeetalK  the  National  loiests  and  the  I’lihhe 
Domain,  toi  tish  am!  wildlite  mauaeeuienl.  llowevei. 
these  siihhasiiis  eoiilaiii  oiiK  ahoul  di)  peieenl  ot  the 
siuele-puipose  lish  and  wildlile  lauds  and  uaieis  ui  the 
Missoiiii  liasiii.  Oil  ihe  other  hand,  the  \Iiddle  Missouii. 
Kansas.  ,iml  lower  \lissoiin  siihhasiiis  eoutaiu  the 
siii.illesi  .Kieages  I't  kinds  ami  wateis  on  wlikh  lisli  ami 
wildlite  uiaiiaeeiueul  is  ihe  puiuais  use  \s  one  wtnild 
expeel,  these  aie  the  aieas  in  whieli  a.eiieuliuial  use  o| 
the  laud  is  lUivsi  exieusne. 


III  eeiieial.  those  siihhasiiis  eoiiiauuui;  the  most  pnhlie 
laud  also  hare  iiiosl  ol  Ihe  laud  ami  walei  devoted 
pimiaiiK  lo  lish  ami  wildlile  The  I astern  Dakota 
Siihhasiii.  a uolahle  exeeplioii.  eoutaiiis  a siemi leant 
poilioii  ol  the  Nation's  Miiall  iii.iislies.  .iml  Ihiieaii  ot 
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FIGURE  25 

DISTRIBUTION  OF  SINGLE  - PURPOSE  AND  PRIMARY  (KEY) 
FISH  AND  wildlife  LANDS  AND  WATERS.  BY  SUBBASINS 

(SINGLE -PURPOSE  IS  INCLUDED  IN  PRIMARY) 


llio  IVp.il'MKMil  ill  ti.imu.  I Isli.  Jiid  I’.irkv  1 lic^o  laiul' 
toiiuiliei  nil  m'm.tuI  N.iiion.il  UilJliti.-  Kl'Iulos.  L'Miiii 
hiiic  3|i1''Liiiu.iII>  Ip  iIu.-  Lii^o  Miiak’-pui P'"o  uiliililc 
.luio.ipi.’  m lli.il  Mihh.isiii 
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l igiUL'  25  ^lnn\  s the  distnbinioii  ul  huili  [iiiiiuiN  and 
slllgle-|nupl)^e  li>li  and  wildhte  lands  and  waleis  anumg 
tlic  eight  suhhasins.  I igtiie  2()  indieales  that  the  I (>(>ei 
Missouri  and  Yellowstone  siibbasiiis  eontani  alnuisi 
70  pereent  ol  the  pnbhe  land  on  wliieh  lish  and  wildhte 
inanageinent  is  ihe  piiinary  nse.  I he  lion's  share  ol  ihe 
private  lands  and  waters  in  ihis  eaiegurv  is  lonnd  in  the 
l-astern  Dakota  Siibbasm.  Most  ol  this  latter  aereage  is 
under  easement  to  the  Hiirean  ot  Spoit  I isheiies  and 
Wildlife  for  wetland  preservation. 

FIGURE  26 

OWNERSHIP  OF  LAND  AND  WATER  AREAS  ON  WHICH 
FISH  AND  WILDLIFE  MANAGEMENT  IS  THE  PRIMARY  USE 


VI'SSOUR' 


TEllT*- 

STONE 


DAKOTA 


EASTERN 

CAHOTA 


RwATTE 

NlOfiAARA 


MiODtE 

MiSSOUR 


0 I 2 3 35 

VI.  L'0«.S  OR  AtRf  ^ 

■Apart  from  the  lands  and  waters  primarily  used  for 
fish  and  wildlife.  eeiTain  areas  where  sneh  use  is  aiieillarv 
to  other  uses  deserve  speeial  inenlion  beeaiise  ol  the 
large  acreages  involved.  I hese  iiiehide  Indian  reservations 
and  Slate  school  lands,  in  parlicniar. 


Indian  leservalioiis  eiuompass  in  escess  ol  l(i  nnihon 
acres,  or  aboni  5 peiceni  ol  the  Missonti  basin  \1- 
llioiigh  all  land  williin  the  reservations  is  not  Indian 
owned.  12  inilhon  acres,  oi  almost  4 percent  ol  the  land 
in  the  basin  is  nr  Indian  ownership.  Ol  this  total. 
7 million  acies  aie  owned  b\  individual  Indians,  and 
5 million  acres  aie  nr  tubal  ownership  On  most  reserva- 
lioiis  theie  IS  ininnnal  inanagemenl  of  fish  and  wildhte 
lesonrces.  lire  huge  inanagemenl  potenlial  ol  the 
triballv  owned  land'  in  particular  is  practically  iiil- 
tonched.  however,  in  recent  years  the  bureau  ot  Spoil 
fisheries  and  Wildhie  has  provided  lechmcal  assistance 
111  this  lield  upon  lequesl. 

Theie  are  about  1 2.250.11(10  acres  ol  Stale  school 
lands  111  the  Missouri  Kivei  basin  segments  ol  ( oloiado. 
Montana.  Nebraska.  Noilh  Dakota.  South  Dakota,  and 
Wyoming,  but  none  remain  nr  Iowa.  Kansas.  .Minnesota 
Ol  Missouri,  rypically.  these  lands  aie  leased  mostly  to 
larniers  and  rancheis.  Slate  laws  make  no  special 
piovisioiis  loi  lish  and  wildlile  management  on  schiud 
lands,  foi  such  lands,  the  fish  and  w ildhte  managment 
polenlial  is  great. 

Walei  siiitace  aieas  aie  included  m ihe  data  presented 
III  figuics  24.  25.  and  2h.  .-\boui  1.'  percent  vH  the 
piimaiy  Use  acreage  and  peicenl  ol  the  single-purpose 
acreage  are  wetlands  Oi  open  vvalei.  Ihe  single-puipose 
water  areas  total  over  410.000  acres  based  on  a net 
aveiage  ev apolr.mspiralion  rate  of  1 (ill  ,icie-teel  per 
surt asc-jcte  ore)  ihe  enlne  basin,  the  annnal  consump- 
tive Use  ol  vvalei  on  single-i’uipose  lish  and  wildhte  areas 
is  esinnaled  at  .ibout  HiO.OOO  acie-teei  (table  lO'l 
f.vapotiaiispnalion  losses  on  I .2~0.000  sm tace-acies  ol 
water  m the  piimaiy  use  sategoiy  are  mU  included, 
these  aie.is  aUo  scivc  oihei  nnpoiianl  pin  poses,  such  as 
stock  vvalei.  municipal  and  nidusiiial  watei.  hydiopovve 
generalion.  navig.ilion.  niigalion.  and  general  lecrealion. 
•ind  the  annual  vvalei  loss  would  not  be  measuiably 
lediiced  it  the  fish  and  wildhte  purposes  vveie 
eliminated 


Table  107  ESTIMATED  CONSUMPTIVE  WATER  USE  ON  SINGLE  PURPOSE 
FISH  AND  WILDLIFE  AREAS,  BY  SUBBASIN 
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Distribution  and  Status  of  Fisn 

An  mveiUoiv  and  ^.■|a^^llil.■ati^lIl  Iun  hecn  made  ol 
4.', 500  inilos  ot  slicatiu  and  1 .420.000  ai.'n.’;>  ot  ponded 
waters  (lakes  and  leservoirsl  loi  lislnni;.  ol  a lotal 
2.524.000  aeres  of  water  snrlaee.  .Mime  the  eastern 
slope  ot  llie  Roekv  Mountains,  tioni  Colorado  to 
Montana,  there  are  mans  nationall)  known  trout 
streams.  Nnmerons  mountain  lakes  al.so  proside  out- 
standing t'ishing  and  other  reereauonai  opportiimties.  In 
the  t'ooihills  and  out  on  the  plains,  man-made  impound- 
ments dominate  the  lishinu  scene. 

In  the  Dakotas,  the  large  Missouri  main  stem  reser- 
voirs. inchidmg  several  high  quality  tailrace  oi  alterhay 
t'isheries.  are  sets  prominent.  .Also  important  are  over 
lOO.ttOO  acies  of  natural  lakes  of  glacial  .irigm.  nu'stly  m 
northeastern  South  Dakota,  and  a number  ol  good 
quality  trout  streams  in  the  Black  Hills. 

farther  south,  through  the  plains  States  ot  Nebraska 
and  Kan.sas,  stream  fishing  lends  to  be  of  local  signili- 
cance.  while  artil'icial  impoundments  langmg  trom  farm 
ponds  to  large  iiuiltipnrpose  reservoiis  support  the  bulk 
of  the  fishing.  Some  22.000  acies  t'f  natural  sandhill 
lakes  are  important  m Nebraska.  They  are  the  resnll  of 
local  closed  drainages  and  gionndwater  exposures  m the 
norlhcentral  and  northwestern  part  ol  the  state. 

In  northwestern  Iowa  and  ihe  southwestern  cornet  ot 
Minnesota  there  are  several  glacial  lakes  ot  high  lisheiy 
value.  Only  m the  extreme  lower  end  of  the  basin,  in  the 
0/arks  of  Missouri,  does  stream  lisinng  quality  again 
approach  the  significance  it  has  in  the  western  monniam 
region.  \ number  ot  spring-fed  O/ark  streams  are 
renowned  for  lloaling.  affording  unique  scenery  and  fine 
fishing. 

fin  puipose  of  this  study,  lishmg  waters  have  been 
separated  into  the  categories  ot  slieains.  nalmal  lakes, 
and  reservoirs  (figure  27l.  Reservoirs  hare  been  luither 
divided  uilo  large  (those  over  1.0(111  acres)  and  small 
categories  (those  less  than  1.000  acies,  including  I'arm 
ponds).  Within  these  calegories,  wateis  and  adjacent 
surroundings  were  classilied  on  the  basis  .it  quahly 
characteristics  as  to  their  relalne  importance  National. 
.Slate,  local,  figure  2.x  shows,  m a geneial  way,  the 
location  and  nature  of  those  waters  identitied  as  ot 
National  oi  Statewide  iinpoi lance  foi  sport  tishing 

\n  efloii  was  made  to  identity  w.iters  that  hare 
suticied  degradation  as  lisheiies  by  man's  actirily. 
Ilorrcrei.  data  on  polhition.  rralei  rvithdrarral.  channel- 
i/atioii.  mcre.ised  siltation.  and  hmilcd  infoiinalion  on 
shoiehne  encroachinent  conhl  not  be  lelaled  diiectly  to 
tish  I'topagaiion  and  quality  ot  expeiience.  Suitace 
rrateis  ol  the  basin  leceire  niiiiienis  trom  lieatcri 
domestic  and  industrial  waste  and  fiom  agilculunal 
iiinolt.  for  the  most  part  mitiienl  coijcenti.ilions  aie 
hiithei  III  the  lorrer  or  easiein  )iail  ol  the  b.ism  due  to 
greater  popuiattoii  densities  .nul  more  intensire  land  use 


Oxygen  sag  oi  reduvlion  occuis  occasionally  on  Ihe 
lorvei  mam  stem  and  can  be  ..orielaled  rriih  iiileiisire 
raintall  and  lloodson  tributary  streams. 

Degiadation  ol  lishmg  rrateis  is  not  liimled  to  the 
eastern  part  ol  the  basin  Ihe  S.uith  I’iatte  Rirei  and 
many  ot  its  tributaries  around  Denrei  hare  been 
essentially  destroyed  lot  lishmg  by  polhilion  and  by 
dervatering  for  beneticial  uses.  Veiy  serious  stream 
pollution  ocvuis  111  the  Black  Hills  rr  here  miles  ol  tiout 
streams  are  rr  holly  or  partially  degiaded  Iren  m ihe 
sparsely  populated  .States  ol’  M.rnlana  and  Wyoming, 
stream  pollution  is  olten  ot  cntical  concein.  fins 
includes  many  miles  ot  the  A'ellowsione  River,  some  of 
it  |Ust  north  of  A'ellorr  stone  National  I’aik. 

Derratering  ol  streams  by  diversi.in  is  also  widespread 
over  much  r>t  the  basin.  I his  piactwe  is  most  damaging 
to  trout  tishing  in  the  niigalcd  aieas  ol  the  rrestein 
states.  Hundieds  ol  miles  ol  otheirrise  good  tiout 
stream'  hare  been  almost  totally  derraleied  by  iriigati.vn 
direisioiis  and  by  the  opeialion  ol'  nn|ioundment'  lot 
irrigation,  elecliic  porrei  production,  and  other 
purposes.  Waim  rralei  slieain  lisheiies  also  hare  sutieied 
m the  flams  States  from  these  same  tactois.  In  these 
areas,  derratering  is  .'lien  complicated  by  widely  lluclu- 
ating  natural  siieain  liorvs.  Not  eren  in  the  easietn  tip  ol 
the  basin,  where  water  supjilies  are  much  gieatei.  can 
derratering  be  disregarded  as  a lactor  liiniting  stieain 
lisheries.  There  arc.  howerer.  examples  rrheie  derel.ip- 
nients  and  nnpotindmenls  hare  nnpiorcd  reaches  ol 
stieanis  loi  lishery  habitat  through  stabih/ali.'ii  ot  the 
tlorr  legimen.  better  lempeiauire  contiol.  and  sediment 
reduclion. 


— .-V'.  I . . r . ^ 
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Proper  land  use  practices  and  good  rralershed  conditions 
are  essential  to  management  of  small  prairie  iniponiid 


Man's  Use  ot  the  land  is  a lacloi  in  ihc  asseleialion  ot 
soil  eiosi.ni  aiul  the  piodmlioii.n  sediment  ( ulliralioii 
l.'i  the  pi.idiiction  ol  rorr  clops  aiul  small  giaiiis  lesnlled 
III  added  soil  erosion  and  sediment  deiireir  1.'  siieaiiis 
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FIGURE  27 

DISTRIBUTION  OF  FISHING  WATERS 

BY  SUBBASINS 
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FIGURE  28 

STREAM  AND  LAKE  FISHERIES 
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The  n.’iiK)v.il  of  stro;iinsido  vcaolalion  and  hank  eroMi'ii. 
road  i.onstriKtion.  >liip  mininc,  and  in  somo  areas, 
loggnii!.  also  eoiuribute  to  inereascd  sediinenl  pro- 
diietion.  I liese  sediment  loads  have  inereased  tiirbidities 
and  aeeelerated  the  sedimentation  of  lakes  and  streams 
with  serious  adverse  efieets  on  tish.  Hie  appheation  of 
eonservation  praetiees.  proper  ttra/ing.  and  ehaiiged  use 
of  some  IngliK  erosive  soils  t’roin  eiiltivation  to  pei- 
inanenl  vegetation,  have  lediieed  the  problem  to  some 
extent.  The  eoiistrnetion  vif  water  imponndments  has 
served  to  trap  sediment  with  adveise  etteets  on  the 
iinpoimdinent.  This  has  m turn  lowered  the  tiirbiditv  ot 
streamtlows  below  these  strneuires.  Ihiwever.  a serious 
sediment  problem  still  exists  in  tnanv  ot'  the  rivers, 
streams  and  lakes  in  the  basin. 

(Tiaimeli/ation  of  stieani  eourses  has  resulted  in 
significant  degradation  ot  associated  lisheries  m inaiiv 
instances.  .Mans  tributaries  have  been  channeh/ed  to 
speed  Hood  riinofl’.  especiallv  in  their  lower  reaches. 
Road  construction  has  resulted  in  much  channel  nioditi- 
cation.  Rerouting  ot  streams  otten  increases  gradients 
and  iT'W  velocities;  destrovs  meanders,  vegetation, 
pools,  riffles,  and  imdercut  banks;  atid  reduces  tishable 
stream  mileage. 

I roin  data  available  on  the  degiading  lactors  listed, 
about  2.410  miles  of  streams  and  about  4. .UK)  acres  ot 
rel.itively  small  impoundtnents  were  idenlilied  as  lotallv 
degraded  for  fishing.  It  is  certain  that  additional  vvateis 
would  be  so  cla.ssed  it  the  data  were  more  complete. 
Certamlv  most  waters  tn  the  basin  have  suttered  some 
datnage  from  otie  or  more  of  the  enumerated  lactors. 

There  are  about  1 .iS.‘s7.(KK)  acres  ot  water  m the  basin 
having  significant  commercial  fishing  potential.  I his 
includes  all  water  bodies  exceeding  1.000  sin  lace-acres, 
phis  the  Missouri  River.  liie  1.004.000  acres  ot  mam 
stem  impoundments  constitute  most  ot  the  total  Otliei 
impounded  waieis,  mcltulmg  natural  lakes,  provide  an 
additional  75b.OOO  acres.  ! he  Missoiiii  Rivei  repiesents 
about  Os.OOO  acres  iif  watei  suitable  loi  conuneicul 
tislimg. 

In  the  mountainous  west.  r;imbovv  iiout  anil  brown 
trout  constitiile  the  mam  sport  tish  populations  Ifiook. 
ciitlhioat.  and  lake  tioiil  aie  .ilso  mitvoitanl.  with 
Kok.mee.  silver  salmon,  and  gohlen  lioul  locailv  signiti- 
cant  llie  .Arctic  gtavlmgand  gieeiib;ick  cuttliiojt  tionl. 
consideied  as  lare  aiul  endangeied.  lespectivelv . by  the 
( onnniltee  on  Rare  and  I lulatigeied  .Species,  also  occiii 

On  the  plains,  the  noiihein  pike  is  ,i  popnlai  liophy 
species.  In  the  Dakotas,  this  species,  wiih  ihe  walleye, 
provides  the  backbone  ot  the  mam  stem  tisheiy.  .dong 
with  satiget.  burbot,  paddleli-h.  .md  cattish.  ( hannel 
cattish  piovule  Ihe  most  populai  slie.nn  tislnng  thioiigh- 
out  the  pl.niis  area  I rout  .iie  very  nnpoit.ml  hw.dly. 
pailiciilaily  in  the  black  Hills  and  in  lel.ilively  sni.dl. 
Sl.ite-ni.m.iged  reciealional  lakes  I .ngenioulh  bass, 
ciappie.  simlish.  yellow  perch.  1111111^.11^.  .mil  some 


Northern  pike,  such  as  these  from  Oahe  Reservoir,  are 
■'trophy  " fish  of  outstanding  value.  \ shortage  of 
physical  access  develo(mients  limits  fishing,  l utiire 
research  and  improved  mantigemenl  may  perpeliiale  the 
future  of  this  resource  in  these  reservoirs. 

species  aheady  mentioned,  aie  locally  nnpoilani  m 
n.ilui.il  hikes  and  small  leseivous 

In  the  lovvei  part  ol  the  basin,  laigemoulh  bass, 
cra|ipie.  bullhe.ids,  and  especially  the  channel  cattish, 
become  nicie.isingly  impoii.mt  White  b.iss  .nul  caip  .iie 
sigintic.ml  III  many  aieas  iiom  ihe  D.ikoia'  to  Missoini 
Hie  smallmoiiih  b.iss  is  higlilv  pii/ed  in  ()/aik  siieams 
Impoit.mt  put  .md-t.ike  Iiout  lisheries  aie  located  below 
a lew  huge  spiings  m the  O/.iiks 

About  .Ul  specie's  ot  iish.  not  including  imimow  c 
caught  coiniiieici.dly  liu  sp.ut  lishme  b.ui.  can  be 
consideied  as  having  cc'inmeicial  lislung  value  Ol 
piiniaiv  iinpi'ilance  to  Ihe  exi'ltne  ci'inmeicial  tisheiy 
ale  caip.  bullalo.  and  cattish  These  tish  aie  modeialely 
to  highly  abund.ml  acioss  the  Missomi  Ihi-ui  and 
pic'seiillv  piovide  the  bulk  ol  piodm  lion  ( ,np  stand  out 
111  aliund.mce.  being  ada|'l.ible  lo  the  v.nving  walei 
cpiahlv  tound  adoss  the  basin  li.itl.ilo  aie  loimd  m 
most  of  the  b.isin's  I, nee  iivcis  l.ikc'  .md  leseivoiis 
( .illish  .lie  lehiiivelv  .ibimd.mi  ihn>ugliont  iiveis  and 
leseivoiis  ol  Ihe  b.isin.  and.  vvheie  leeiilatioiis  peimit 
then  h.iivest.  .ne  ihe  most  mipoit.ml  ci'inmeicial  iisli 
Olhei  specie-,  sometimes  caught  .oinnieic i.illv  include 
iivei  c .11  psiickei . I'addlelish.  sinigeon  'lullhe.id.  eoldeye, 
siickeis.  bine  .md  ll.nlie.id  ...illish.  .md  lieshvvaiei  ilium 
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The  capability  of  the  classified  fishing  waters  in  the  could  be  leah/ed  if  all  habitat  were  used  at  a high  level. 

•Missouri  Basin  to  supply  sport  fishing  has  been  estimated  The  total  basin  capabihtv  is  the  sum  of  estimated 

at  about  43,133.000  fisherman-days  (f-d)  annually.  individual  capabilities  for  the  multitude  ot'  habitat 

Estimates  are  based  upon  “good”  quality  fishing  defined  components  comprising  the  fisherv  resource.  It  is  shown 

as  3 fish,  or  1 to  2 pounds,  per  fisherman  day  for  both  divided  into  segments  by  subbasin  and  habitat  categories 

warm-water  and  cold-water  fishing.  Capability  or  m ligure  20.  Basmwide,  natural  vs aters  including  streams 

capacity,  as  used  here,  is  an  estimate  of  fishing  that  to'd  lakes  together  provide  just  over  one-third  of  all 


FIGURE  29 

DISTRIBUTION  OF  FISHING  CAPACITY 
BY  SUBBASINS 


capacity,  artificial  reservoirs  of  1,000  acres  and  over 
provide  nearly  half,  and  small  reservoirs,  including  farm 
ponds,  supply  the  remainder. 

As  seen  m figuie  20.  streams  and  natural  lakes 
contrtbute  significantly  to  the  total  fishing  capacity  m 
and  near  the  mountainous  western  end  of  the  basin 
where  associated  aesthetic  qualities  are  of  a high  ordei. 
■Anilicial  impoundments  provide  the  vast  hulk  of  capa- 
city in  other  areas,  although  natural  waters  do  contri- 
bute sigmlicaiitly.  notably  the  streams  of  the  O/ark 
Plateaus  In  Missouri,  the  glacial  lake  complexes  in  the 
Dakotas  and  Iowa,  and  streams  of  the  Black  Hills  m 
South  Dakota  and  Wyoming,  and  the  sandhill  lakes  of 

i.s: 


Nebraska.  The  status  of  most  of  these  high  quality 
I'ishing  waters  is  tenuous,  and  must  be  protected  to 
preserve  the  unique  recreational  and  .lesthetic  values 
Substitulion  of  gross  increases  in  fishing  capacity . as 
through  reservoir  coiistruclion.  m the  past  has  obscuied 
the  loss  of  unique  and  irreplaceable  siieam  fishing 
lesources.  especially  in  aieas  of  the  basin  wheie  available 
fishing  capacity  has  exceeded  that  needed  to  meet 
demand. 

Sport  fisherman  use  m the  basin  has  been  estimated 
at  1 7.4t)'>.0()()  fisherman-day s m lO(it)  or  about  4tl 
percent  ot  the  total  capacity  as  shown  m tigure  30. 
Noniesident  use  lepresented  about  a tenth  ol  the  total. 


Trout  ;ire  so  ahundant  in  some  of  the  scenic  high 
mountain  lakes  that  fishing  such  as  this  is  commonlv 
enjoyed.  Preservation,  improved  public  access,  and 
intensive  management  are  basic  needs  for  many  of  these 
waters. 


FIGURE  30 
FISHERMAN  USE 

(IN  PERCENT  BY  SUBBASIN) 


total  basin  117,409,0001  FISHERMAN  OATS 
RESIDENT  . 'S.eS9.770i  Fisherman  days 
NON  RESIDENT  (i, 709,2301  FISHERMAN  DAYS 


About  one-ihird  ol  all  use  was  m ilie  Lower  .Missouii 
Subbasiii.  nearly  a fourth  in  the  Plalte-Siobraia  Sub- 
basin.  and  aboul  a lentil  in  the  Middle  Missouii 
Subbasm.  These  three  subbasiiis  suppoii  some  70  per- 
cent ol  the  population  m the  Missouri  basin,  and  it  is  m 
these  areas  tlial  the  most  serious  shortages  of  fishable 
waters  occur,  oi  aie  in  prospect.  Ii\  eontiast.  less  than  a 
tetitli  ol'  all  use  occurred  in  the  I pper  .Missourt  and 
Yellowslotie  subbastns  coiiibitied.  Over  halt  ol  the 
fisliing  tn  these  two  subbasins  was  on  streams,  laigelv 
trout  waters. 

The  overall  siipplv  of  sport  fishing  in  the  .Missouii 
basin  appeared  adequate  in  IdtiU.  based  on  a comparison 
of  use  and  capacitv  (figures  do  and  dO).  liLWvevei.  main 
I'actors  tend  to  discourage  use  or  limit  reah/alion  ol  the 
available  capacitv . .-\  major  problem  is  the  geographical 
distribution  ol  people  versus  lishing  waleis.  In  the 
Missouri  basin,  much  fishing  is  too  fai  fiL'in  the 
potential  fisherman.  Legal  and  physical  access  lo  tishablc 
waters  is  another  impoiTanl  consideration.  I or  example, 
there  may  be  relatively  little  fishing  on  a prime  trout 
stream  II  access  is  actually  oi  in  etleci  denied. 

I’hvsical  limits  on  access,  such  as  the  lack  ol  loads 
intL)  mountainous  and  olhei  undeveloped  areas,  ate 
frequentiv  important.  \'ery  large  impoundments  present 
inherent  difficulties  which  often  lestnct  use  big  reser- 
voirs require  large  personal  investments  in  equipment 
and  present  ha/ardous  fishing  conditions.  .Aesthetic 
qualities  are  Irequenlly  low.  especially  where  extensive 
lake  di aw  downs  are  common,  and  developed  .wcess 
areas,  other  than  at  tailraces  and  public  recreation  sites, 
are  often  inadequate  or  unattractive.  These  and  oihei 
factors  have  depiessed  actual  use  ol  lislnng  waters  m the 
.Missouri  basin  m the  past  and  will  conlinue  to  do  so  m 
the  future. 

The  capacity  of  classified  lishmg  waters  to  supporl 
spoil  fishing  IS  piojecled  as  michanged  lot  the  years 
DfsO.  dOlK).  and  dOdtI.  Routine  cluisii uclion  ol  im- 
poundments combined  with  fishery  management 
soplnsticalioii  will  undoubtedly  mciease  the  capacity 
On  the  othei  hand,  gradual  degiadation  I'f  existing 
liabii.it  llirongli  stream  channeli/alion,  water  L)iiaht\ 
deleiToiatioii,  sedimentation  of  stie.im  beds  and  lesei- 
voir  basins,  and  other  factors,  will  tend  lo  ollset  many 
of  the  gams.  No  reasonable  basis  exists  lot  qiianlilymg 
the  net  Iieiul;  thus  fishing  capacity  is  pioiecled  as  level 
fiom  the  pieseni  to  dOdd 

The  capacitv  ol  waters  in  the  basin  lo  sustain  a 
comnieici.il  lisheiy  is  estimated  lo  be  about  'to  ’ million 
pounds  .nmu.illy  of  whicli  the  main  stem  un|iomidnients 
vvouhl  provide  over  one-half  (ligute.'ll  Actual  pio- 
diiciion  lot  m.nkelmg  m I'hx'  was  only  about  x.d 
million  pomuls.  oi  pist  ovei  y percent  ol  the  estimated 
av.iilable  supply  bec.nisc  ol  the  low  demand 


1.3  V 
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FIGURE  31 

COMMERCIAL  FISHING  POTENTIAL  AND  DISTRIBUTION 


CO*-tf-'ERClAL  flSHtRY  potential 
f POUNDS  ANNUALLY  I 

MAIN  STE*-'  IvPOUNOf-'ENTS  50  200.000 

TRIBUTARY  I'.^POUNDr-iENTS  45.200.000 

MISSOURI  River  3,800.000 

TOTAL  99,200.000 


-1  ./ 


commercial  fish  PRODUCTION 
1 POUNDS  - 1965) 

MAiN  STEM  IMPOUNOMFNTS  1,300.000 

TRIBUTARY  IMPOUNDMENTS  3.350.000 

MISSOURI  RIVER  600.000 

total  5 25C^^ 


t 


Iho  ci)mii)fni;il  tislK’rN  p')tonli;il  ol  llic  l1;l^i^  is  l:irj;cK 
iiiidc'oli'pod.  g*‘iiinill\  i'i)iilhu-(l  In  siiilUTcil  one  or 
luo-miiM  operilions  on  ihe  Missouri  Kiser. 


Distributioii  diid  Status  of  Wildlife 

Wililiile  'i.ihil.il  .i;kI  ('opi.l.ilions  ,ne  ,is  s.ineil  .is  ilie 
ssiile  i.inpe  nl  li.ihil.il  Ili.il  snppoits  llieni.  \lsoni  (<(l 

I 


species  ol  hie  e.iine,  siiKill  e.iine.  .iiul  ss.ileilowi  aie 
soiielil  b\  liiinieis  .inJ  .iboni  20  ol  llie  species  .ne 
iinpoi I.1I1I  loi  then  liii . 

I'oi  puiposes  ol  liiis  lepoil.  iiitlx  lli(>se  .iiiiiiKils  ol 
s.iliie  loi  luinuiie,  .is  tin  .miin.ils.  oi  those  li.isiiii; 
oiilsl.iiKline  sienii icaiiee  loi  some  oiliei  le.ison,  .iie 
Jisciisscil  I lie  v.iliies  ol  uiUilile  toi  leeieatn'n.il  pin- 
poses  oiliei  ili.in  liimune  .iie  tiealej  moie  lulls  m 
.h.iptei 

Some  .imm.ils  ol  speci.il  iioic  occm  m ihe  h.ism.  these 
.lie  Ihe  i.iie  oi  eiulaiieeiesl  speeies  .is  recopm/ed  h\  the 
Coimmllee  on  K.iiv  .iml  I lul.ineeied  Wildhie  Species  ol 
Ihe  Uine.m  ol  Spoil  I isheiies  .iiul  Wildhle  Hiids  ,md 
m.imm.ils  eoiisuleied  lo  he  ne.ii  eMiiielioii  oi  en- 
il.iii.ceied  include  the  hl.ick  hmled  leiiei  1 skimo  euiless . 
eii//ls  he.ii.  .md  \s  hoopmj:  ci.me.  1 hose  e.ileeoii/ed  .is 
i.iie  .lie  the  \meiie.m  I'eiecime  l.ilcon,  hl.ick  t.iiled 
pi. line  doii.  iire.ilei  s.iiidhill  et.ine.  lU'ilherii  pie.ilei 
pi.iiiie  chielseii.  .md  sseslein  hmiossmuossi  I’loei.im.s 
h.ise  been  imli.iled  lo  peipelii.ile  these  speeies. 

Deei  .lie  Ihe  most  .ibiiiid.ml  .md  impoil.inl  ol  bic 
e.ime.  .md  he..iiise  id  then  sside  disiiibiilion  ihes  toim 
the  b.alshoiie  ol  bie  u.ime  lumliiii;  m Ihe  b.ism  Mlhoiij;h 


holli  mule  ;]1k1  w liilc-UiileiJ  dcoi  ari.’  ahiiiidaiU.  \shilclails 
aro  iiuiro  widely  dislnhuted.  willi  mule  deer  restricted  to 
the  western  portion  ol  the  hasin  Wlnte-taded  deer  preler 
the  more  heaviK  tirttbered  aieas  and  briish>  diamaiies. 
whereas  ituile  deer  tspieally  inhabit  the  open  piairie  and 


iiiomitam  lands  with  a iiioie  scatteied  aiiaiieement  ol 
wood\  nwei.  Ill  iiuisli  ol  the  western  poiiioii  ol  the 
basin  both  species  can  be  loinid  loyelhei  Since  theie  is 
considerable  ocerlap  ot  then  lanees.  the  hiith  i.|iiahl> 
habitat  t’oi  both  is  illiistiated  in  I’leme  sd. 


FIGURE  32 


DEER  HABITAT 


HIGH  QUALITY 


■out  OrEB  OB  BHITE  TtiLfD  3f(B 


Pronghorn  antelope  is  most  abundant  in  Ibe  prairie 
sections  ot  the  1 pper  Missouii.  Vellowslone.  Western 
Dakota,  and  Platle-N’iobrara  subbasiiis  ( I'lgiire  .vD.  In 
terms  ol  animal  big  game  kill,  it  ranks  second  onl>  to 
deer.  The  pionghorn  is  dependent  on  the  coiidttioii  ol 
open  rangeland,  and  this  habitat  has  been  ilelei loialiiig 
largely  as  a result  ot  lenemg.  overgra/mg.  s.igebrtish 
eradication,  and  conversion  ot  native  mixed  liabii.it  to 


grass  ranges  In  some  areas  along  the  eastern  edge  ol  the 
existing  pionghorn  r.inge.  transplanting  and  le- 
estabhslmient  progiaiiis  aie  being  earned  out  to  extend 
distiibiition 

I Ik  are  located  ntainls  in  the  limbeied  inountaiii 
poilioiis  ol  the  I ppei  Missoiiii.  SelKws stone,  and 
Pl.dteAiobraia  siibb.isuis.  .Sniall  herds  ate  also  tound  in 
the  lil.wk  Hills  ol  the  western  Dakoias.ind  the  Missouri 
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PRON&nCOH  MTElOP( 


FIGURE  33 

ANTELOPE  HABITAT 

HIGH  QUALITY 


Kivcr  ‘■break's”  ol'  the  I ppci  Missouri.  Elk  nuiiKieeineiil 
IS  most  siiceessliil  aiid  jteiier.illy  limited  to  the  nu'imt.iiiis 
atid  loothills  111  the  wesleiii  part  ol  the  basin.  ( ontimied 
depreeialioii  ol  habitat.  espeeialK  ihioueh  livesloek 
eompelilioii  on  winter  range  and  the  limited  i|nanlil>  ol 
torested  monntam  iiabilal.  regulates  elk  luinibeis.  ,\1- 
though  most  ol  the  elk  habitat  is  on  pnbhe  land,  main 
ol  the  winter  langes  are  on  arl|oimng  private  land  and  ate 
used  to  capaeily  by  livestock  during  other  limes  ot  the 
veat. 

Moose,  bighorn  sheep,  blavk  bear.  gii//lv  beat,  and 
mountain  goals  are  other  "liopin”  s|iecies  that  aie 
associated  m geneial.  with  the  moie  remote  areas  ol  ihe 
I ppet  Missouri.  Yellowstone,  aiul  I’l.ille  Niohiaia  siib 
basins.  There  are  also  ,i  lew  sheep  .md  go.iis  m the  Ul.ick 


Mills  of  the  Western  Dakota  .Subbasm.  .All  ot  ihese 
.mimals  ies|mre  speci.ih/ed  hahilal 

Indi.in  lesenalions  contain  .1  suhsi.mli.il  .nnonni  ol 
big  game  i.mge  in  good  to  excellent  condition  .md  oiici 
potenlialK  goovi  to  excellent  Inmimg  ol  most  big  game 
siiecics  and  tipl.md  g.nnc  buds  I an  to  excellent  hmiling 
ol  deei.  pionghoin  .nilclope.  gionsc  I piaii le  chicken  and 
sh.iip-iail I.  pheas.mis.  and  do\e  exists  on  some  ol  the 
lesen ations  loilax 

Ihe  pheas.ml  is  the  most  impoilani  ii|'l.ind  g.nne 
species  liom  the  si.mdponil  oi  h.inesi.ible  imniheis. 
man-d.n  s ol  Inmimg.  .md  w ide  disiiihniion  High  itii.ihiv 
h.ihil.il  associ.iied  with  ciopl.md  isscalleied  ihioiighoiil 
the  b.isin  (lieuie  '4  1 I’opiilalions  in  the  I .istein  D.ik"ta 
,md  I’l.illeNiobiaia  snbh.isms  can  he  consideied  ol 


r 


I 
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R;iiige  for  elk  and  oilier  hig  game  is  in  critical  snppK 
where  herds  come  into  the  foothill  grasslands  in  com- 
petition with  livestock  for  winter  teed  VN inter  range 
should  be  balanced  with  the  alumdanl  summer  range  for 
mavimum  benefits  to  wildlife. 


national  iinpoi lance,  and  huge  luimbcis  ol  huiiieis 
liavcl  considciahlc  distances  to  hunt  them.  I’hcasants  in 
the  moic  and  scctionsoi  the  basin  are  usiia/lv  associated 
with  niigatcvl  nvci  vallcvs  where  env ironmcntal  coiuii- 
iioiis.  cspcctallv  at  the  lower  elevations,  aic  tavoiabic. 
I’heasant  numbers  arc  greatest  m the  hastcin  Dakota. 
I’lattc-Niobraia.  and  Middle  Missouri  subbasins.  but 
populations  there  and  elsewhere  have  dcslmcvl  m recent 
veals  .IS  a lesull  ol’  land  tise  change',  dianiage.  nuensilied 
agrietiltuie.  and  environmental  hnnt.ilions  which  aie  not 
eoinplelelv  explainable. 

Ihe  bobwhile  r|ii.ill  is  the  second  mosi  impon.mt 
game  biid  in  the  b.isin  in  terms  ol  kill  and  m.m-ilavs  ol 
hunting.  .'Mthough  ihtih  value  liabit.it  is  lounil  onlv  m 
the  soiilheasieni  pail  ol  'he  basin,  h.untable  popnkilions 
do  extend  into  the  I asiein  and  Westein  Dakoi.i  sub- 
basins  lliguie  .'4 1 ,md  a 'ew  .nea'  lailhei  west.  Rediie- 
lion  ot  h.ibiiat  bv  nnpioved  laimnig  methods,  nib.m 
developme'il.  Inghw.iv  eonsliuelion.  .md  weed  eontiol  is 
lapidlv  lo.veinig  rpi.nl  popnkilions  .mil  the  i|nahlv  ol 
quad  hnninig.  espeeiallv  m the  Middle  and  I owei 
Missou'i  siihb.isiiis.  Ihe  .idveise  elleeis  upon  ipiail 
habitat  aie  being  leheved  m small  measuie  In  planting  ol 
l.ii'ii  hedgeiows  .md  shrubs  and  development  ol  h.ibit.il 
on  isol.iled  are.is 

Sevei.il  species  ol  giotisc  .ne  wulelv  distiiluiteil 
llnonghoni  the  basin  except  m the  sonihe.isi  High 
ipi.iliiv  hatnials  loi  sh.iip-la'led  gioiise.  sage  gnmse. 
mounl.im  'riouse  'blue.  I i.mkim  s.  .mil  tnllevl)  .mil 
g'C.ilei  pi.inie  ehiiken  .ne  shown  m liguie  v'  Disti. 


\lore  hunting  effort  is  devoted  to  pheasant  in  the  basin 
than  an_v  other  w ildlite  species.  I hese  Kansas  hunters  are 
enjoying  the  fruits  of  higli  ipialitv  habitat  developed  and 
managed  bv  the  State  on  lands  around  Lovewell 
Reservoir.  All  future  water  development  projects  should 
be  planned  to  achieve  similar  benefits  wherever  possible. 


bntion  ot  all  groiisc  since  I 'Hill,  with  the  possible 
exception  ol  the  mountain  grouse,  has  been  diminished 
due  to  lediietion  ol  habitat  bv  oveigra/ing.  cultivated 
agiieulime.  and  othei  eli.iiiges  m land  use.  koi  example, 
me  onlv  lem.nnmg  high  ipiahiv  praiiie  ehieken  habitat 
o)  .jin  exieni  is  eonfmeii  to  lelativelv  small  aieas  m the 
I’latle-Niobi.n.i  and  Wesi.-in  Dakota  subbasins.  Ihe 
sh.nplail  IS  the  most  w idelv  distiibnted  and  likewise  the 
most  impoiiaiit  to  hnnimg.  Soini'  ot  the  best  popula- 
tions m the  Nation  .ne  touml  m wcstein  Noiih  Dakota 
.md  South  D.ikot.i.  howevei.  Iieie  alsv>  much  habitat  is 
ilepieeialed.  I nioitnnaielv . mimeioiis  sjgebitish-eontiol 
elloiis  aie  eontninnig  to  seveielv  lediiee  sage  gioiisc 
habit.it . 

linng.ni.m  pan  ridge  habitat  is  well  dlsliibtiied 
ihionghotit  the  noi them  poi lions  ol  the  basin,  and  good 
popul.il loii'  ol  this  exotic  bud  ,ne  pieseni  I liguie  .U  i It 
is  well  adapted  to  the  noiiliern  (iie.it  I’lams  wheie 
extensive  gum  pioduelion  oscnis  I Ins  biul  i'  subiesi  to 
wide  population  llnelii.ilioiis.  wliuli  gieallv  eomphs  ile 
Its  management  ( liiikai  paitiidges  now  .ne  well  estab- 
lished 111  manv  looihill  aie.is  in  the  westein  p.nl  ol  the 
basin 

Mouiinng  dove  h.ibitai  is  also  well  disiiibiiieil 
tlnoiiglioiil  the  b.isin.  and  liemendons  numbeis  aie 
pioilneed  animallv  \giieiiltmal  piasliics  hav e genei.illv 
benetiled  moninmg  doves  In  kite  summei  .md  l.ill  manv 
nioie  migi.ite  tinoiigh.  and  knge  eoneentulions  aie 
sommon.  Onlv  ( oloiado.  K.iiisas.  Missoini.  .md  South 
D.ikoia  euiienllv  peinni  dove  himiing  It  is  a pioiciled 
biiil  m the  oihei  Missonii  K.ism  St.ites  .iespiie  the  l.ul 
Ih.il  It  Is  the  mimbei-one  g.ime  bud  in  the  Nation  m 
leiiiisoi  luimbeis  i.iken  bv  liimlei' 
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FIGURE  34 

PHEASANT, PARTRIDGE, AND  QUAIL  HABITAT 

HIGH  QUALITY 


IRASKA 
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FIGURE  35 

GROUSE  HABITAT 

HIGH  QUALITY 
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StGE  GROUSE 


MOUN’RIR  GROUSE 

(SLuE.  (RtNRL'N'S.  AND  RUFfEOl 


jharp-t^rileo  grouse 


PAA'BiE  CMICIE* 


I i)\  x|mnel  hahiuil  w most  e\lensi\e  in  the  I.owei 
.md  Middle  Mi'.muiii  and  eastern  poitions  ol  the  I’latle- 
Niithiaia  and  Kansas  snhbasins.  (iia\  sijnnrel  habitat  is 
limited  to  the  eMieme  h'uei  poition  oF  the  basin,  l and 
eleaiine.  espesialK  ol’mei  bottom  timber,  is  lesiiliini;  in 
lost  habitat  and  lediieed  si^niiiel  populations,  Masi- 
piodiieini;  and  den  liees  ate  beiiie  lemoved  at  an 
alainnnp  tale  unit  little  eonsideialion  lot  si|niiiel  and 
oihei  wildhte  values.  I pland  habitat  is  also  beine 
deeiaded  In  laek  ol  adequate  eonsideialion  loi  wildhte 
III  nianapenieni  ot  iniibei  stands  Some  shulii  eoinpen- 
salion  Is  lesnllme  lioin  the  aeqnisilion  ol  small  limbeied 
iiaels  bv  niban  people  seekinc  iinal  lelieais  Mneh  ot 
the  land  aeqmied  b\  these  people  is  bcnii;  peimnled  to 
leveil  to.  woody  eovei  by  nalnial  plant  sneeession  l aim 


Wild  turkeys  are  m every  snbbasin.  In  leeeni  years 
tiaiisplant  pioeranis  have  reestablished  inikeys  in  areas 
where  iheie  has  been  none  lor  many  years,  and 
mliodiised  them  into  new  habitats.  Many  ol  the  new 
Hocks  have  mcreasevi  snilicienily  to  permit  hnnimg 
lni|noved  linibei  manairenieni  practices  in  some  areas 
would  liiilhei  help  inikey  popnialions. 

{'ollontail  and  sqnniel  aie  the  most  mipoilani  small 
panic  niammals  in  the  basin  ( otiontail  htmtiiii!  is  secoiul 
onlv  to  pheasant  hiniimp  in  leinis  ol  man-days  e\- 
[lended.  Iliph  quality  collonlail  habitat  is  toniul  in  all 
siibbasins,  but  bellei  popnialions  occiii  m the  lower 
loin.  In  these  lower  snbbasins.  collonlail  habitat  is 
decicasinp  as  ,i  result  ol  shanues  m land  use  ami 
iiitciisilied  aeikiilline 


uno\eiiK  Jl^tnl1nle^.i.  In  itic  mnilieni  pail  ul  iIk‘  baMii. 
laisie  t'\panM.’N  ol  diylaml  jnam  laiiiis  anJ  l;la^^lanJ^ 
mtcispciscd  with  piairic  polluileN  ur  iiiaislics.  i.'vpc..iall> 
in  llie  hakolas.  piouJc  inmratioii  and  hiocdinp  lubilat 
Im  moat  luiinhci''  nl  vvalciloul.  I aitluM  mhh!i.  the 
li.ihilat  l^  l\pieall\  nIkmiii  biilloiiis.  lakes,  le.seiioiis.  and 
\ainnis  nlliei  wetlands.  I liese  areas  aie  nii'ie  iinpi'itaiit 
tor  niieialion  and  winteiint;  In  the  western  paitsot  the 
basin,  the  heavei  ponds,  lakes,  stieaiiis.  and  marshes  ol 
tlie  Rosk>  Mountains  and  the  irriiiated  lands  in  the 
vallevs.  aie  valuable  loi  the  lull  range  ot'  waterlowl 
aetivilies.  Hgure  oo  indieates  the  habitat  eoiisidered  ol 
high  waterl’ow  I value. 

There  are  an  estimated  2..'  million  aeres  ot  wetlands 
valuable  to  waierbwvl  m the  basin.  Ol  this,  about 


slielteibells.  windbreaks,  and  lorest  plantings  have 
helped  to  expand  the  (o.\  s(|mrrel  range  and  establish 
new  populations. 

Miiskiai,  mink,  and  beaver  aie  the  most  impoitani  liir 
speeies  thioughoiit  the  basin  Irom  the  standpoint  ol  liir 
value.  Hie  nuiskiat  is  the  most  widelv  distiibiiled  .iiid 
most  eommonlv  trapped,  kaeeoons.  to\es.  eoyues. 
skunks,  badgers,  bobeats,  weasels,  mat  tens,  jaekiabbiis. 
and  siiowshoe  hares  are  eomiiion.  allliongli  not  distri- 
buted basmwide.  Land  eleaiing  and  intensive  agiieiillmal 
use,  ineludmg  drainage,  eontiiuie  to  reduee  tut  animal 
habitat,  pailieularlv  muskrat  habitat,  l ami  ponds,  marsh 
improvements,  aiirl  other  vvatei  developments  have 
provided  some  replaeement  habitat. 

Waterfowl  habitat  is  extremely  variei.l  and  veiy 


FIGURE  36 

DUCK  AND  GOOSE  HABITAT 


HIGH  QUALITY 
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l)jkiil:i.  Ill  tils’  liciiil  ot  Ills’  sliisk-jiiiisliisiiig  ais'.i  ol' 
N'lrlli  Aiiis’iisa  ( ti^uis’  M)  \houi  1 million  as is’s  consist 
ol  t\ps'  .1.4.  ansi  5 Ws’tlaiisls.  loi  ills’  most  pail  naltiial 
inarslis's  oi  potlisils's.  In  aslslilisiii.  ahsuit  41IU.00II  asics  sil 
laiiii  aiisl  laiisli  pinisls  ais’  \aliiahls'  to  ssats’rUml. 
('ontinus’J  stock  pond  ds’velopiiicnt  lias  placs'd  a sipnili- 
caiil  lols’  in  watertoul  pidduction.  csps'clally  in  tlis’ 
wc'sts’rii  part  ot  ills’  basin.  Ot  the  total  acts'age  ol  sncli 
ponds  III  ills’  basin,  about  ,s2  ps’ics’iii.  or  an  s’siniiats’d 
dlO.OOO  acre's,  arc’  locals’d  in  the’  L pps’r  Missouri, 
N's’llow  Slone,  and  W estern  Dakota  snhbasins. 

I’robahK  no  oilier  eroup  ot  wildlite  is  allectesl  b\  so 
mans  lactors  as  scatertosvi.  Ksireniosi  is  the  availahililc 
and  csnidition  ol  ssellands.  Periods  ot  droiiglil.  such  as 
occurred  in  the  northern  plains  during  the  late  I't.^O's 
and  s’arK  1460's  severely  reduced  asiuatic  habitat. 


' ' ifm 

^ 'll  A 1- 
■’-s' 


f ^ _ -.-t, , ' 


Ills’  wellare  ot  niigiatoii,  wateits'vsl  i'  ol  tiilei- 
nalional  coiisein  iinoKnig  the  voiiservatis'ii  and  deselop- 
nieiit  ol  production,  nngratnig.  and  w inleniig  habitat  In 
some  plass’s  all  ihiee  habitat  limctions  are  supplied  on 
the  same  area,  conipoundmg  the  coniple\it>  ol  waiei- 
to\sl  managemeni.  .A  sumniarc  ot  uiiitering  and  bleeding 
wats’ilowl  hy  the  vaiious  slibbastiis  is  shown  In 
tables  lO.'s  and  HD.  I he  status  and  t'uuire  of  breeding 
waterlowl  especially  ducks  and  then  associated  hahilal 
Is  a maior  concetn  in  the  basin.  The  I pper  Missouri  leads 
in  the  production  ol  geese,  and  the  I astein  Daks'ta  is  the 
maior  proslucer  iil  ducks,  flie  Lower  Missruiri  wiriters 
the  largest  numbeis  sd  both  siucks  and  geese.  .Abinit  2.4 
nullion  breeding  walerlowl  were  present  in  the  basin  in 
the  middle  I'lhtps.  During  the  same  yeais  wniteimg 
waterlsiwl  in  the  basin  totaled  almost  2 imlhoii 

Various  piogranrs  have  been  initiated  or  acceleiated 
to  pieserce  and  develop  habitats  and  associated  water- 
fowl  populations  111  the  nian'i  production  areas. 
Ih'wever.  in  seieral  aieas  where  signilicaiil  waterlowl 
production  pineiitials  exist,  no  action  i>r  only  token 
action  has  been  taken  to  stimulate  wetland  pieser\atton. 
development,  and  nianagenient. 

Diannng.  tilling,  burning,  polluting,  and  o\eigra/nig 
are  still  rapidly  decieasing  valuable  uell.uid  habitat  In 
the  majoi  waieifowl  producing  aieas  where  wetland 
drauiaite  with  lederal  cost -sharing  assistance  has  been 
cuKailed.  c.xieiisive  drainage  has  coiilniued  tlinmgh 
private  iniliaine.  In  addition,  l edeial.  State,  and  local 
walei  decelopmenl  piojects.  and  land  treatliieni  pn>- 
gianis  that  include  diainage.  continue  to  leduce  wetland' 
ol  pinne  \alue  to  waieilowl  and  other  loriiis  ot  tisli  and 
w ildhie. 


Normal  winter  migration  has  been  interrupted  where 
water  developments  create  unseasonal  open  water  areas 
and  attract  heavy  concentrations  of  ducks  and  geese. 


(leese  c<.ncentrated  at  the  Sipiavv  Creek  National  Wild- 
lile  Refuge  in  Missouri.  \s  goose  populations  continue 
to  increase,  additional  migration  and  wintering  habitat 
will  be  needed  to  In.’lp  distiibnte  the  flocks  and  hunting 
pressures. 


Remaining  n.iluial  wetlands  m the  thicc  stale  pothole 
.iic.i  .nc  being  di.nncd  at  a cuiicnt  i.iic  o|  C.'  pciccnl 
pel  vc.ii  .ilniosi  cntiicly  to  mipiovc  l.iini  lands  loi 
agiisulliiial  puiposcs  RciCiK  suiveys  in  Noifli  D.ikola 


Wetland  drainage  is  one  of  the  major  wildlife  problems 
in  the  basin.  This  drainage  ditch  will  destroy  the  marsh 
in  the  Inickground  and  with  it  the  wildlile  (onus 
dependent  on  the  wetlands. 


FIGURE  37 

DISTRIBUTION  OF  WETLANDS  AND  RELATED  WATERS  FOR  WILDLIFE 


WETLAND  TYPES 


SEASONALLY  FLOODED  BASINS 


2 INLAND  FRESH  MEADOWS 

3 INLAND  shallow  FRESH  MARSHES 

4 INLAND  DEEP  FRESH  MARSHES 


5 INLAND  OPEN  FRESH  WATER 

6 Shrub  swamps 

10  inland  SALINE  MARSHES 
n INLAND  OPEN  SALINE  WATER 


DISTRIBUTION  BY  SUBBASIN 


WETLANDS 

?.5I8.000  ACRES 


FARM  AND  RANCH  PONDS 

406,000  ACRES 


WATER  AREA  OVER  4Q  ACRES 

Z.t’e.COO  -CHES 


1 UPPER  MISSOURI 

2 YELLOWSTONE 

3 WESTERN  DAKOTA 

4 eastern  DAKOTA 


5 platte-niobrara 

6 MDDlE  MiSSOUR' 

7 KANSAS 

8 LOWER  MISSOUR' 


Table  108  - SPECIES  AND  ESTIMATED  NUMBERS  OF  WATERFOWL  BREEDING  AND  WINTERING 
IN  THE  MISSOURI  BASIN  (1960-65  AVERAGE) 


Subbasins 


Species 

epper 

Missouri 

Yellow- 

Stone 

Western 

Dakota 

Eastern 

Dakota 

Platte- 

Niobrara 

Middle 

Missouri 

Kansas 

Lower 

Missouri 

Total 

Wintcrini:  U aterfowl 
Canada  C»oose 

■ 

1 .21.10 

1,600 

6,300 

11,700 

24,100 

5.000 

13.940 

140.020 

203.860 

Ulue-Snow  CJcesc 

0 

0 

0 

0 

10 

25.000 

0 

10.030 

35.040 

Mallard 

84,900 

56,300 

84,200 

224,700 

356.900 

175.000 

263.050 

600.000 

1,845,050 

Pintail 

u 

1,000 

♦ 

* 

3,030 

u 

520 

9.600 

14.150* 

Teals 

200 

4.000 

* 

* 

3.300 

0 

810 

3,380 

1 1.690* 

Shovcier 

0 

1.000 

* 

♦ 

100 

0 

* 

780 

1.880* 

Caduall 

10 

1,000 

* 

* 

140 

0 

40* 

700 

1,890* 

Wiaeon 

100 

3,000 

* 

* 

l.lOO 

0 

410* 

1.480 

6.090* 

W ood  1 )uek 

0 

0 

0 

0 

0 

0 

0 

4.000 

4.000 

Other  Ducks 

1 ,200 

2,900 

1.720 

5.020 

40,400 

0 

1,930 

15.600 

68,770 

Totals 

87,610 

70,800 

92.220 
1 

241,420 

429.080 

205.000 

280.700 

785.590 

2.!92.420 

Breedine  Waterfowl 
Canada  (loose 

10.000 

1.200 

60 

810 

2.500 

400 

1 

210 

400 

15.580 

Mallanl 

265.200 

160.000 

129.200 

233.890 

103,400 

4,200 

5.850 

100 

901.840 

Pintail 

145.000 

29,000 

4 1 .800 

132.140 

21.850 

0 

1.560 

0 

371.350 

Teals 

.'5.800 

26.000 

83,300 

309,400 

74.700 

8.400 

la. 400 

200 

551.200 

Shoveler 

24,100 

10.100 

21.800 

95.200 

10.600 

0 

170* 

0 

161.970* 

(ladw  ail 

49.900 

22.400 

19.200 

74.000 

18.000 

0 

60* 

0 

183,560* 

W i^eon 

24.200 

10.200 

12.200 

19.000 

5.600 

0 

40* 

0 

71.240- 

Wood,  Duck 

0 

b 

u 

0 

0 

3.750 

4.100 

12.300 

20.150 

Other  Ducks 

19.000 

8.100 

13.450 

57,400 

1 1.700 

2.100 

5.190 

0 

1 16,940 

Totals 

575.200 

267.000 

321.010 

921.840 

248.350 

18.850 

30.580 

13.000 

2,393.830 

•Some  int-'liulcJ  in  oilier  Jueks. 


Table  109  - DISTRIBUTION  OF  BREEDING  AND  WINTERING  WATERFOWL  IN  MISSOURI  BASIN 

(1964-65) 


.Suhbasin 

Percent 

Ciccsc  ' 

! Ducks 

1 Breeding 

' Wintering 

Breeding 

Wintering 

1 pper  Missouri 

64 

♦ 

1 

i ^4  ' 

4 

Yellowstone 

8 

* 

' 1 1 

4 

Western  Dakota 

* 

3 

14 

4 

T astern  Dakota 

5 

5 

39 

12 

Platte-Niobrara 

16 

10 

10 

21 

Middle  Miss(uiri 

13 

1 

4 

Kansas 

1 

6 

1 

14 

1 ower  Missouri 

3 

63 

* 

}2 

Missouri  Basin 

toil 

100 

100 

100 

lotui  Number  of  Walertowl 

15.600 

239.100 

2.378.000 

1 .454,0(Ht 

• I ess  than  I percen I. 
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K“\L\iiod  t.l[anuigc  losses  ti>  he  alnios!  45.000 

.k'ie>  I'l  seim-peniuiiicnl  .iiid  pomianent  wellaiids 
( r\pes  and  4|.  In  the  1 astern  Dakota  Siibbasin  ulieie 
o\ei  50  peieent  ol  tlie  oiieinal  wetlands  weie  drained 
betoie  i 050.  drainaite  etn rentl\  ol  leinainine  wetlands  is 
appro.\.nnalel>  1.25  peiveni  per  sear  represen miti  about 
4.500  acres. 


I he  wildht'e  resourees  and  habitat  in  the  Missouri 
Ihisiii  have  the  eapaeily  to  support  an  esiinialed  lb.^ 
niillion  nian-days  ol'  "pood"  qnalils  hinilinp  annualls 
( 1 ipiiie  .'k >.  I^resenl  ii.se  aiieads  exceeds  11.4  inilhon 
inaii-davs.  about  percent  ol  sshich  is  small  panie 
hnntin.u  and  the  reinainnip  25  percent  equally  disided 
belsveen  big-game  and  ssalertowl  hnnimg. 


FIGURE  38 

USE  AND  CAPACITY  OF  WILDLIFE  RESOURCE 
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Measnremeni  ol  the  pieseni  use  is  a lalhei  stiaighl- 
lorward  estimate  based  on  time  spent  hnniing  and  the 
success  III  teims  ol  nnmbers  ol  game  baggeil.  Success  is 
delined  as  the  kill  per  unit  ot  etloit.  or  the  nnmber  ol 
man-days  expentled  lor  each  bnd  or  othei  animal 
bagged.  In  this  siiidy.  present  use  is  b.ised  on  ihe  levels 
ol  hinilei  success  cnirenlly  prev.nhng  m each  snbbasin. 
Ihe  eslnnale  ol  the  c.i|Xibihty  ol  ihe  habitat-  lo  piodnce 
wildlile  and  snppoil  hnnimg  is  based  on  a level  ol 
success  beheveil  lo  lelleci  "good"  tpiahly  hnniing.  Ihe 
“pood"  level  IS  delmetl  .is  follows 


Deei 

•\nlelope 

Any  ( llher  liig  (i.nne 
I nikey . (lOose 
Pheasant,  (iioiise. 
Duck.  Onail,  I’.ii  nidge 
l)o\e.  ( iitlonlail. 
Sqnniel,  K.icoon. 
box  (ot  Coyolel 
.1  acki.ibbit 
W oodcluick 


\iiinhcr 

Hurifslfil 

I 


IxpflKlt’J 


10 


While  the  present  total  capacity  of  wildlife  resources 
and  habitat  to  support  hunting  appears  to  be  somewhat 
greater  thait  the  present  use.  the  three  tnajor  com- 
ponents of  that  use  (small-game  hunting,  big-game 
hutiting.  and  waterfowl  hunttng)  are  not  well  balanced 
with  the  habitat  capabilitc . For  exatnple.  the  currently 
excess  hunting  capacity  in  the  Missouri  Basin  is  pritnarily 
related  to  small  game.  Waterfowl  hunter-use  is  already 
greater  than  the  capacity  of  the  birds  and  the  habitat  to 
support  It  at  the  "good”  quality  level,  and  big-game 
limiter  use  is  near  that  capacity. 

The  contributions  of  the  several  subbasins  to  these 
three  categories  also  vary.  Big-game  hunter  demand 
exceeds  capacity  in  the  Middle  atid  Lower  Missouri 
subbasins  atid  even  with  continued  restrictions,  will 
exceed  capactty  in  all  stibbasins  well  before  d020. 
Small-game  hunter  use  is  below  the  capacity  of  the 
habitat  to  support  it  in  all  subbasins,  but  by  2020  use  is 
expected  to  exceed  capacitv  in  all  stibbasins  except  the 
Western  Dakota.  Waterfowl  hunter  tise  is  already  greater 
than  capacity  iti  the  Yellowstone.  Blatte-Niobrara. 
Middle  Missouri.  Kansas,  atid  Lower  .Misstuiri  subbasins, 
and  long  before  2020  the  demand  for  waterfowl  hunting 
will  exceed  supply  iti  all  stibbasitis. 


Two  species  of  deer,  the  only  big  game  hunted 
basinwide,  support  most  ot'  the  big  game  lumtmg.  Ovei 
225.000  deer  are  killed  aiinuallv  rouglils  three-fourths 
ol  the  almost  .lOO.OOO  big  game  animals  of  all  species 
killed  each  year  as  shown  in  table  I 10.  While  deer  stipple 
the  big-game  hunting  base,  atitelope.  elk.  bear,  and 
"trophy"  big  game  are  extremely  important  in  some 
parts  of  the  bastii. 

The  Upper  .Missouri.  Yellowstone,  and  Western 
Dakota  subbasins  accounl  for  over  70  percent  of  the 
total  big-game  kill.  Another  20  percent  is  taken  in  the 
Platte-Niobrara  .Subbasin.  niostl>  in  the  western  portion 
(table  1 I I ).  .About  halt'  the  total  hunter-davs  in  the 
I'pper  .Missotiri.  Yellowstone,  and  Western  Dakota  sub- 
basins ts  spent  on  big  game.  In  contrast.  5 percent  or  less 
of  the  hunting  effort  is  expended  on  big  game  m the 
eastern  subbasins. 

Small  game  habitat  is  the  base  for  SO  percent  of  the 
capabilitv  of  the  .Missouri  Basin  to  provide  hunting  Only 
in  the  Platte-Niobrara  and  Middle  Missouri  subbasiiis  is 
current  use  near  the  capacitc . .All  species  considered, 
almost  15  million  small  game  birds  atid  mammals  are 
harvested  annually  by  hunters,  and  almost  one-third  ot' 
these  aie  pheasants  (table  110).  The  cottotitail  ranks 


Table  110  - AVERAGE  ANNUAL  HARVEST  OF  GAME  ANIMALS  IN  THE  MISSOURI  BASIN 


Species 

I sliniated  Number  Killed 

Missouri 
Basin 
l otal  ’ 

L pper 
Missouri 

, Yellow- 
stone 

Western 

Dakota 

lastern 
Da  kota 

Hatle- 

Niobrara 

Middle 

Missouri 

Kansas 

I.ower 

Missouri 

1 )eer 

5H.OOO 

61.000 

30.000 

1 1.000 

43.000 

5.000 

3.0(MI 

K.OOO 

22"^  .000 

Xnlelitpe 

K.OOO 

1 7.000 

14.000 

50 

15.000 

0 

300 

0 

55.000 

1 Ik 

3.700 

5.000 

200 

0 

2.000 

0 

(i 

0 

1 1 .000 

\IlU)S0 

200 

200 

0 

0 

0 

0 

0 

0 

400 

liiehorn  Sheep 

50 

100 

0 

0 

20 

0 

0 

0 

200 

M'.uintJin  (ioat 

[00 

50 

0 

0 

0 

0 

0 

0 

150 

hear 

600 

300 

0 

0 

100 

0 

0 

0 

1.000 

I’he.is.tnl 

143.000 

130.000 

230.000 

1 .04  1 .000 

004.000 

653.000 

704.000 

44.000 

4.744.000 

.s.iee  ( irouse 

27.000 

32.000 

1 .000- 

0 

27.000 

0 

0 

(1 

s7.#o 

Slurplaileil 

( in»u\e 

34.000 

20.000 

105.000-= 

35.000*- 

51.000* 

0 

0 

0 

245.(M»0 

I’r.iifie  ( hu  ken 

0 

0 

* 

200 

6.000 

6 .000 

12.000 

MiUinl.nn  ( t.ouM.* 

20.000 

3.000 

0 

4.000 

0 

0 

0 

36 .000 

|h»h\\  hile  ill 

0 

0 

150.000 

3 1 2.000 

6SO.OOO 

2.256.000 

3.407.000 

llune.iri.in 

l‘.irlruli!e 

41.000 

10.000 

22.000 

50.000 

0 

5.000 

0 

0 

1 17.0(M1 

( linkar  iVirtfulee 

0 

lo.oor, 

0 

300 

0 

0 

0 

10.000 

1 iirkev 

100 

400 

1 .000 

50 

1 .000 

5 

50 

100 

3.000 

Monrnme  1 >nve 

0 

0 

0 

0 

74.000 

20 .000 

230.00(1 

3.30.000 

672.000 

( oiltiniail 

IH.OOO 

42.000 

164.000 

2S2.000 

600.000 

231.000 

2.31MI.OOO 

3.727.000 

Squirrel 

0 

(1 

0 

S2.000 

336.000 

1 24.000 

632.000 

1.173.000 

1<  acet»oii 

34.000 

1 .000 

1 10,000 

146.000 

1 o\-e«»\  ule 

[0.000 

16.000 

1 1 .000 

3 K.OOO 

la«.  krai'hu 

1 24.000 

12.000 

1 36.(tOO 

'.Vooilehi’v  k 

0 

0 

0 

0 

0 

1 10,000 

1 30.000 

1 >Ui  k\ 

56 .01 10 

(3.000 

16.000 

245.000 

ISO.OOO 

00.000 

1 16.000 

73.000 

S 37.000 

< leese 

7.01  Ml 

1 .IMMI 

4.000 

65.000 

10.000 

27.000 

7.000 

21 .000 

142.000 

* I "l.ils  .irc  roiimK-a  lu'n.i*  llii-  Mim  ot  llu'  siihbj\ins  m.n  not  n\.ull\  ci|inil  llu'  Miwoun  ll:iMn  tot.it 

I'lr  ihisi-  ituiivuin.il  spoi  lus  i.innot  ho  tomploloK  sop;ir.iUul . thoroforo  tho  miitthor  of  sluirptmliul  CTonso  nun  iiu-Uulo  sonu' 
s.utu’rniisi  .iiul  Ni.iMo  pr;nrio  V hu  kon. 

\c»  il.if.i  .iil.ihlo.  I Mf  llu-  nmsi  p.irl,  llio  nnmhors  iiusmih*  aro  tu»i  l.iriio. 
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Table  111  - HUNTER  EFFORT  EXPENDED  ON  WILDLIFE  IN  THE  MISSOURI  BASIN 


I’ercent  of  Total  Iliinlcr-Uays  Expended 


Ippcr 

Yellow  - 

Western 

Pastern 

Platte-  1 

Middle 

l.ower 

Missouri 

Species 

Missouri 

stone 

Dakota 

Dakota 

Niobrara 

Missouri 

Kansas 

Missouri 

Basin 

Dcci 

lb 

.W 

36 

1 

3 ' 

10 

■> 

_> 

2 

t 5 

9 

Antelope 

7 1 

6 

* 

0 

0 

1 

1 Ik 

Ui 

1 7 

1 

0 

•) 

0 

0 

0 

T 

Moose 

* 

* 

0 

0 

0 

0 

0 

0 

Uieliorn  Sheep 

* 

* 

0 

0 

* 

0 

0 

0 

* 

(ioat 

* 1 

* 

0 

0 

0 

0 

0 

0 

liear 

1 

* 

0 

0 

0 

0 

0 

Hiu  Ckiftie 

47 

64 

43 

3 

14 

3 

*) 

5 

1 ,r 

Pheasant 

16 

15 

26 

6X 

43 

34 

42 

1 

.7: 

Sage  (Irouse 

*) 

5 

* 

0 

■> 

0 

0 

0 

1 

Sharplaileil  (irouse 

3 ' 

*) 

12 

1 

•> 

II 

0 

0 

1 

Prairie  ('hieken 

0 

0 

* 

I 

* 

Mountain  (irouse 

5 

* 

0 

<• 

0 

u 

u 

* 

Pobw  hile  Quail 

0 

0 

0 

0 

5 

7 

19 

26 

10 

1 lungarian  Partridge 

16 

4 

4 

0 

0 

0 

0 

S 

Chukar  Partridge 

0 

•) 

0 

♦ 

0 

0 

0 

♦ 

1 urke\ 

4: 

* 

* 

* 

4. 

* 

* 

* 

Mourning  Dove 

0 

0 

0 

u 

4: 

5 

3 

A 

Cottontail  Kabbit 

1 

3 

4 

13 

2(t 

i 3 

34 

16 

Squirrels 

0 

0 

0 

■» 

15 

5 

10 

(1 

Other  Small  (iame 

*. 

* 

* 

* 

4 

5 

* 

1 2 

4 

Small  (iame 

42 

30 

50 

77 

74 

XI 

X5 

X7 

74 

Ducks 

X 

; 5 

6 

12 

9 

X 

X 

6 

X 

(ieese 

3 

1 

1 

X 

3 

X 

5 

T 

5 

W aiert'owi 

! 1 

I b 

7 

20 

1 2 

16 

13 

X 

13 

All  species 

100 

100 

100 

100 

100 

j 100 

^ 100 

100 

100 

• Less  tluui  I pcrconi. 


seciiiKl  with  almost  4 million  killed,  and  tlie  bolnvliile 
third  with  a take  ot  about  ,v4  millioti. 

The  kill  rrt'  various  speeies  is  notieeably  irreimlar  from 
subbasin  to  suhbasiii.  but  the  bulk  ot  small  ttame  is  taken 
in  the  eastern  portion  of  the  Missouri  Basin  w here  small 
ttame  populations  and  lumtinp  pressures  are  the  iireatest. 
Almost  half  of  the  pheasants  are  taken  in  the  l astern 
Dakota  Subbasin.  Over  half  of  ihe  quail  and  eottontails 
are  killed  in  the  Lower  Missouri.  More  than  pereent 
of  the  hunter-days  in  the  1 astern  Dakota.  Middle 
Missouri.  Kansas,  and  L.ower  Missouri  siibhasiiis  are 
spent  hunting  small  game,  and  almost  70  peieent  ot  the 
activity  in  the  Lastern  Dakota  Subbasin  is  expended  I'li 
pheasants  alone  ( table  III). 

About  1 million  walerlow  I have  been  bagged  annnallv 
in  the  basin  in  recent  years  (table  110).  In  the  eariv 
l‘>50's  the  kill  was  about  twice  as  heavy,  but  a series  ot 
poor  water  years  and  eoiitinued  habitat  destiuetion  have 
necessitated  smaller  bag  limits  atid  lerlueed  seasons  m 
oidei  to  keep  antnial  harvest  rates  m balance  with 
prodiietion.  Since  Ib(i2  duck  populations  have  been 
makmg  a modest  comeback. 

The  tumibet  ot  geese,  unlike  most  ot  the  ducks,  has 
been  mine  stable.  In  general,  their  nesting  aieas  are 
tarlhei  north  aiul  not  atlected  as  much  b\  tlioiiih 


conditions  or  man's  activities.  In  tact,  thiough  improved 
management,  the  number  of  geese  as  well  as  hunting  has 
been  increasing  in  recent  \ears. 

Since  Use  is  relatei.1  to  the  number  ot  hunteis  as  well 
as  availabihlv  ol  game,  t'lguie  .'d  provides  an  indication 
ot'  recent  tiends  in  wateribwl  hunting.  The  bulk  ot’ the 
wateifowT  hunting  occuis  in  the  eastern  poition  ot  the 
basin.  This  is  parlialK  because  ot'  the  greater  emphasis 
on  big  game  hunting  m the  western  states. 

Ot  almost  StIO.OOO  wild  tfir  pelis  harvested  annnallv 
m the  basin,  ovei  one-halt'  are  muskrat  and  one-fourth 
are  laccoon  (table  112).  ,\quatic  lui  animals  are  the 
most  important  from  both  the  standpoint  ol  numbers 
taken  and  total  fur  value. 

Ill  general,  the  moie  valuable  lui-aiiimal  populations 
aie  declining  gradiiallv  with  the  decline  in  available 
habitat  ,Ar|iialic  I'm  animals  have  been  especiallv 
alTecled  hv  diainage  ot  wetland  aieas.  Loi  vaiioiis 
leasons.  mostly  economic.  Happing  is  also  steadilv 
deslining,  Sniphis  tin  animals  occui  m nu'st  siibbasiiis. 
.md  bailing  ladical  changes  m vlemand  lor  liii,  these 
surpluses  will  persist.  Although  populations  ot  v.iiious 
Im  animals  will  lliictiiate  I'rom  time  to  time,  Ihe 
long-leini  lieiuls  suggest  a rather  sialic  lelalionship 
between  use  and  capacilv  . 
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FIGURE  39 

DUCK  STAMP  SALES  IN  MISSOURI  BASIN  STATES 

(EXCEPT  MINNESOTA) 


PROJECTED  DEMANDS 


NCf  Trtf  %uMee<»  SOLO  within  the  MISSOURI  BASIN 


Table  112  - ANNUAL  FUR  ANIMAL  HARVEST  IN 
MISSOURI  BASIN,  1960-1965  AVERAGE 


Species 

Number 

Muskrat 

407,001) 

Beaver 

49,000 

Mink 

.15.000 

Otter 

30 

Raccoon 

179.000 

Opossum 

33.000 

1 o\ 

52.000 

Coyote 

S.OOO 

Skunks 

8.000 

Badger 

fi.OOO 

Biibvat  (and  l.ynsl 

4.000 

Weasel 

2.000 

Marten 

250 

.lackrabhit  (includes other  hares) 

Ihiknown 

Missouri  Basin 

783,280 

One  of  llie  belter  imiieators  of  quality  relative  to  tlie 
luinling  of  any  one  speeies  is  llie  success  of  tlie  liunters. 
since  llie  success  in  taking  game  is  generally  the  factor 
most  intluencing  use  of  the  resources.  Table  11.1 
presents  the  hunting  success  for  selected  game  species  in 
recent  years.  Since  these  data  were  compiled  from  a 
variety  of  sources  collected  through  different  .sampling 
methods,  it  should  be  used  only  as  a rough  index  to 
success  in  the  .Missouri  Basin.  A hasinwide  average  and 
an  indication  of  departure  from  this  average  by  each 
subbasin  are  included. 


Hunting  and  Fishing 

Sport  fishing  and  hunting  have  increased  dramatically 
in  the  last  three  decades.  The  upward  trend  was  greatest 
in  the  years  immediately  following  World  War  II.  and  has 
become  more  gradual  in  recent  years.  According  to  the 
National  Surveys  of  Fishing  and  Hunting,  fishing  activity 
increased  over  25  percent  and  hunting  about  10  percent 
nationwide  between  1955  and  1965.  Over  the  same 
period,  the  population  of  the  United  States  increased 
by  about  15  percent.  Hunting  and  fishing  in  the 
Missouri  Basin  has  generally  conformed  with  the 
national  trends.  In  the  future,  the  demand  for  fishing 
and  hunting  recreation  will  continue  to  increase  as 
population,  leisure  time,  ease  of  travel,  and  general 
aflluence  continue  on  the  upswing.  The  spectacular 
increases  [rercentagewise.  because  of  the  nature  of  the 
resource  base  relative  to  the  demand,  will  be  in  fi.shing 
while  hunting  in  contrast,  is  expected  to  show  a 
percentage  of  population  participation  decline. 

Fishing  and  hunting  demand  consists  of  two  essential 
components:  (I)  “expressed”  demand  the  actual 
present  use;  and  (2)  “latent”  or  unfulfilled  demand  - 
the  use  over  and  above  expressed  demand  that  would 
occur  if  the  opportunity  to  fish  and  hunt  were  optimum. 
Expressed  demand  is  readily  obtainahle  through  fishing 
and  hunting  license  sales  or  similar  sources  and  for  the 
purposes  of  this  study  is  synoinnious  with  present 
fishing  and  hunting  use.  Latent  demand  is  nonetheless 
real,  and  since  it  can  be  at  least  partially  satisfied  in  the 
future  by  development  and  management  of  resources,  it 
must  be  considered  in  estimating  future  demand  on  the 
resources. 

('onsiderable  changes  in  the  ratio  of  expressed  to 
latent  demand  over  short  periods  of  time  can  be 
expected,  since  latent  demand  is  exceedinglv  ephemeral. 
The  latent  demand  for  hunting  and  fishing  may  be 
currently  expressed  in  alternate  uses  of  leisure  time; 
however,  it  has  been  ampiv  demonstrated  that  if  fishing 
is  provided  in  an  area  devoid  of  fishing,  many  people 
who  are  spending  their  leisure  time  piirsiiiiig  other 
recreational  activities  will  begin  to  fish. 

Demand  for  tfshing  and  hunting  is  measured  in  terms 
of  man-days  of  use  and  is  the  product  of  the  number  of 
users,  limes  ihe  days  ihe\  spend  hunting  and  fishing.  .An 
examination  of  several  sources  suggests  that  in  recent 
years  increases  in  man-days  speni  fishing  and  hunting 
have  resulted  not  so  much  from  incieases  in  activity  by 
present  users,  as  from  increases  in  tbe  actual  number  of 
users  in  the  population.  In  short,  progressively  larger 
numbers  ol  people  in  the  United  States  are  tfshing  and 
hunting. 

Theretoie.  demand  is  based  piimarily  on  ebanges  in 
population  thioughout  ihe  study  period  It  has  been 

Ui7 


I' 

n 


Table  113  - HARVEST  PER  MAN-DAY  OF  EFFORT  FOR  SELECTED  GAME  SPECIES,  MISSOURI  BASIN 


Suhhasin 


MisMiuri 

Basin 

Average 


lastern 


I pper  ! Yellow 
Missouri  stone 


Vestern 

Dakota 


Species 


Dakota 


\nlelopi 


Pheasant 


Sage  (irouse 


Sluri’taileJ  (irouse 


Bobw  liile  (^iiail 


Hungarian  Partridge 


I urkey 


Mourning  Dove 


( ultinituil  Rabbit 


Siiuirrel 


Duek 


( lottse 


Based  nn  a nlativrlv  small  sample. 

Blanks  iiuli'.ate  that  huntable  popitl..hons  are  mu 
available  or  hunting  has  mU  been  perinilteil. 


Missouri  Ba-'in  Average 


Below  Average 

Average  *^1(1 


Plalle- 

Niobrara 

Middle 

Missouri 

Kansas 

[ 

Missouri 

--L 

i-> 

-giSXd 

4(1 

77' 

T 

1 

' (15 

1 

1 nknow  n b 

2 99  i ’ ^ ' 1 

i,9o  t;:::;:::: 

' X.-: 

- 1" 

; L nknow  n 
: ]••• 

Y.hi';;;|x;X  1 X;; 

! 7(1 

l.HO 

calail;ilcd  using  inelliods  sel  (brill  in  reports  ol’  tlie 
Outdoor  Kccreation  Resources  Review  C'oinmission. 
modified  to  account  for  persons  coming  into  tlie  various 
subhasins  to  fish  or  hunt.  In  almost  every  case  the 
assumption  has  been  made  that  residents  of  any  given 
subbasin  who  leave  the  subbasin  to  fish  or  hunt 
elsewhere  in  theii  home  state  are  balaticed  by  incoming 
state  residents  of  other  subbasins.  Where  considerable 
bias  due  to  this  assumption  was  suspected,  corrections 
were  made  to  compensate. 

biiihermen  and  hnniers  have  been  divided  into  two 
groups  residents  and  nonresidents  (persons  holding 
nonresident  licenses).  All  nonlicensed  users  are  con- 
sidered residents,  because.  Ibr  all  practical  purpiises.  no 
stale  has  any  provision  for  nonresidents  to  fish  or  hunt 
without  a license.  Treatment  of  resiaent  and  nonresident 
demands  separately  does  not  take  into  account  the 
overlap  from  residents  of  one  state  of  a multi-slate 
subbasin  participating  as  a nonresident  in  another  state 
of  the  same  subbasin.  This  leads  to  a bias  in  estimating 
the  number  of  fishermen  or  hunters  but  does  not 
seiiously  affect  man-days  of  demand. 

All  latent  demands  have  been  attributed  to  the 
resident  segment,  no  realistic  estimate  of  latent  non- 
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resident  demand  being  possible  with  available  data.  1 he 
nonresident  demand  for  big  game  hunting  is  often 
limited  legally  by  the  states,  especially  in  the  monn- 
tainous  west.  TIiminaiion  of  these  restrictions  would 
undoubtedly  result  in  substantial  increases  in  applica- 
tions for  nonresident  hunting  of  certain  big  game 
species.  Unlike  big  game  hunting  licenses,  there  have 
been  no  limits  set  by  tlie  States  on  the  sale  of  resident 
and  nonresident  fishing  licenses. 

Fishing  and  hunting  demands  in  the  .Missouri  Basin 
are  presented  in  figures  40  and  41.  Demand  as  it  stands 
alone  is  not  very  meaningful;  therefore,  capacity  is  also 
presented  to  provide  the  basis  for  an  analysis  of  the 
demand-supply  relationship.  Capacity,  discussed  earlier, 
is  a relative  term,  and  for  purposes  of  this  study  is  based 
on  the  level  of  success  rated  “good.” 

The  total  .Missouri  Basin  demand  for  fishing  is 
presently  below  the  capacity  of  the  habitat  to  sustain 
good  fishing,  but  will  exceed  that  capacity  shortly 
before  in  the  Middle  and  Lower  .Mis.souri  sub- 

basins demand  already  exceeds  capacity  and  will  do  so  iti 
the  I’latte-Niobrara  and  Kansas  subbasins  by  IdbO. 
Fishing  demand  in  the  upper  four  subbasins  is  well 
below  total  capacity  at  present,  and  is  not  expected  to 

40 

DEMAND  AND  CAPACITY 
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S 


I 

I 


tuo 


FIGURE  41 

ESTIMATED  HUNTING  DEMAND  AND  CAPACITY 


UPPER  WESTERN 

MISSOURI  YELlOWSTONE  DAKO’A 


PtATTE  MIDDLE  LOWE® 

NIOBRARA  Missouri  kansas  Missouri 


MISSOURI 
RIVER  BASIN 


Oi.|u;il  i.ap;icily  hy  ’02(1.  Ilowovcr.  ilcm.iiul 

will  be  (>r  vital  mipoi  laiiee  lieie.  as  explained  lalei  in  this 
seelion. 

Ilnnlini;  shows  a iieneially  siinilai  palleni  (lignie  41  ). 
Demands  in  the  nppei  snbbasinsare  below  eapaeily.  but 
III  all  ol  the  lowei  snbbasins  ineinding  the  I’lalle- 
Niobraia.  Middle  Missouri.  Kansas,  and  l.owei  Missouri 
siibbasnis,  liiininig  demand  exeeeds  eapaeily.  IJy  2020 
all  snblrasins  exee)il  the  Western  Dakota  will  laee  a 
demand  lor  limiting  m exeess  of  the  eapaeily  ol  the 
resoiirees  and  liabilal  to  support  it  at  a “good"  ipialily 
level,  l-or  the  total  Missouri  IJasin.  demand  essentially 
eipialed  eapaeily  in  I0(i0.  Aggiavalnig  ilie  pioblem  is  a 
niaiked  downward  trend  in  amount  and  ipi.ilily  ol 
wildlife  liabilal  resulting  in  an  eqnivaleni  deeiease  in 
projeeled  eapaeily 

l igitres  40  and  41  lepiesenl  the  loi.il  rleniaiuls  ol 
lislieimen  and  liimleis  on  llie  enoie  resoiiree  b.ise  anil 
do  not  iieeessaiily  lefleel  Ibe  demand  on  .my  one 
segnieni  ol  llie  resoniee.  I or  example,  demands  plaeed 
on  the  big  game  .ind  w.ilerfowl  lesoniees  ,ne  .iheady 
iie.n  ol  giealei  lhan  eapaeily  in  alniosl  all  siibb.isiiis.  ,nid 
Ihe  leiii, lining  siiipliis  hnntmg  eapaeily  is  based  .ihiiosi 
'•ninely  on  small  game  In  ihe  Weslein  D.ikol.i  Siibb.isin, 
lishing  dem.inds  plaeed  on  the  siie.inis  .md  sin.ill 


leservoiis  m ihe  lil.iek  Hills  .ne  gieaiei  lhan  iheii 
eapaeily;  yel.  the  bulk  of  the  lol.il  snbbasin  fishing 
eapaeily  is  lepiesenled  by  the  huge  main  stem  Missoiiii 
Kivei  reservons  wheie  demands  do  not  begin  lo 
approaeh  eapaeily, 

Ihe  npix'i  |ioilion  of  the  basin  is  eh.iiaelei i/ed 


(iood  hahital  eaii  support  a lariely  of  «ildlife.  \ mixed 
bag  of  grouse,  pheasants,  and  dneks  is  often  eoinmon 
Habitat  preservation  is  a primary  need  for  the  per- 
petuation of  this  exeellent  hunting. 
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j:encrall>  b\  d^.MnalKl^  below  groes  eapaeilies.  In  the 
lower  portion,  deinand  In  the  Platte-Niobrara.  Middle 
Mi^sonri.  Kansas,  and  l.ower  Missouri  snbbasins  is 
presently  near  or  greater  than  eapaeils . .\elnal  fisheiinan 
and  hnnier-day  nse  ts  naturally  somewhat  below  the 
demand  estimates.  The  excess  of  demand  ovei  use  is 
snhslaiitially  greater  in  the  lower  basin,  indicating  intich 
latent,  or  tmluiniled  demand.  Over  hO  percent  of  the 
.Missotm  Basin  population  is  fonnd  in  the  lower  part  of 
the  basin.  Since  demand  tends  to  vary  directly  with  the 
population,  and  good  qtialily  fishing  and  hunting 
opportunities  taiy  inversely  with  the  population,  these 
latent  demands  are  understandable. 

The  fish  and  wildlife  capacities  indicated  are  esti- 
mates based  on  calctilations  lelated  to  an  inventor\  ol 
fish  and  wildlile  lesomces.  Tor  a variety  of  reasons, 
substantial  segments  of  the  capacity  are  not  actually 
available  to  satisfy  demands,  l-oremost  among  these  are: 
( I I a disproportionate  distribution  of  the  population 
relative  to  the  available  resonrees.  and  12)  limited  access 
to  fishing  and  hunting  areas.  In  addition  theie  is  a 
pronounced  preference  of  fishermen  and  hnnters  for 
certain  types  of  fishing  and  hunting,  such  as  big  game 
hunting  and  trout  fishing.  These  factors  must  be 
adequately  considered  in  any  analysis  of  the  hnniing  and 
fishing  demand-supply  situation  for  the  basin. 


This  coneentration  of  fishermen  on  a small  lake  near 
Omaha  empliasi/es  the  need  to  increase  fishing  oppor- 
tunity in  the  heavily  populated  parts  of  the  Missouri 
Basin. 

I’oor  disiiibulion  ot  the  siqiply  relative  lo  demand  is 
piob.ibly  ihe  most  imporlatil  fadoi  limiting  lull  use  ol 
the  capacity.  Ihe  popul.ilioti  centers  ol  Demei.  Omaha- 
1 mcoln.  Kansas  ( iiy.  .md  St  loins  cre.ile  very  seseie 
demand-supply  problems.  I hese  same  aieas  aie  ihose 


most  in  need  of  expanded  onldooi  lecieation.  I ibani/ed 
populations  tend  to  glow  more  rapidly  lliaii  ihose  m 
rtiial  areas.  Lands  aiound  these  urban  areas  become 
more  and  more  miensuely  used,  /he  result  is  progres- 
snely  less  room  tor  lish  and  wildlife,  and  progressively 
greater  latent  demands. 

Denver  is  a good  example  of  this  Nitnatioii.  Ihe 
I’lalte-Niohraia  .Stibbasin.  wliicli  includes  Denver,  is  well 
endowed  with  fishing  and  liunimg  opportunity,  how- 
ever. the  sheer  magnilude  ot  the  demands  genet aied  by 
Denver  greatly  overiides  the  capacity  in  the  Coloiado 
portion  of  the  siibbasm.  huge  share  of  ihe  Denvei  area 
demands  is  satisfied  in  parts  vif  Colorado  oulside  the 
Missonri  Basin,  and  in  other  .States,  especially  Wyv'inmg 
and  Nebraska.  substantial  poilion  ot  the  potential 
demand  is  not  salisiTed  at  all.  and  thus  is  ■‘lalenl 

The  complexities  ot  distribution  are  not  coiilmed  lo 
the  larger  cities.  They  alTect  urban  areas  m general.  In 
the  upper  basin  the  elleci  vil  unbalanced  lesouice- 
poptilation  distribution  is  noticeable  m such  areas  as 
Cireat  lalls  in  the  Cpper  Missouri.  Billings  m the 
T'ellovvstone.  Rapid  City.  Dickinson,  and  Mandaii  in  the 
Western  Dakota,  and  Bismarck.  .Mierdeen-I luroii.  and 
Sionx  Tails  in  the  [■.astern  Dakota  subbasins 

Lack  of  access  is  a limitation  on  use  second  only  lo 
population  distribution,  .-\ccess  tends  to  be  most  lestiic- 
ted  near  urban  areas,  yet  ihe  deficiency  is  by  no  means 
confined  lo  such  places,  l.ven  in  the  sparsely  populated 
Cpper  .Missouri  and  ^'ellowstone  subbasins  substantial 
acreages  of  private  lands  are.  foi  all  practical  pmposes. 
completely  closed  to  public  entry  loi  hunting  and 
fishing.  Over  X4  percent  tif  the  basin  land  is  m private 
and  stale  vivviierslnp.  including  Indian  lands  held  m tnisl 
by  the  Cniled  .Stales.  .-\ccess  to  much  of  this  land  tor 
ITshnig  and  hunling  conimnes  to  be  avail.ible  but  all  ol  it 
is  snbjeci  to  closure  at  any  time.  Lack  ol'  nghl-ol-way 
across  privalelv  owned  land  pievenis  access  lo  large 
bh'cks  ol  public  land.  This  condition  is  especially  serious 
in  the  western  states  but  also  occtns  aronnd  reservoirs 
and  along  iiveis  m other  areas. 

In  addition  lo  legal  access,  fishing  aiul  hunting 
capacity  is  also  limited  by  physical  .recess  difficulties. 
Lack  of  roads,  trails,  lacihties.  oi  proper  evpnpment 
pieveni  lull  use  of  si/eable  segments  of  the  b.isin's 
capacity . Typically,  lack  of  physic.il  access  is  uiost 
piomineni  in  the  sparsely  populated  and  iiioiml.iinoiis 
regions  and  is  of  minoi  mipoit.mce  in  compaiison  with 
leg.il  access  diflicnlties. 

Demand  for  big  game  and  w.ileitovvl  hunting  and 
lioni  fishing  lends  to  soon  absoib  ihe  supply . i.e  . leacli 
c.ipacily  qincklv . I tih/ation  ot  these  mote  desnable 
kinds  of  foiling  .ind  hnnimg  will  approach  the  Usable 
c,i|v.Kily  much  more  lapully  .md  inoie  closely  ilian  tor 
the  lower  qn.ihiv  oi  less  satisly  ing  activities  \s  dein.mds 
iiKie.ise  ,md  the  highei  qu.ihly  lishing  and  hnnimg 
oppoiinniiies  become  less  av.nl.ible  or  degi.ivled  .md  less 
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utliactive.  people  will  be  loreed  to  make  more  use  of  the 
lower  quality  opportunities  or  quit  fishing  aiul  litmting 
entirely.  To  a signirieant  extent,  this  aeeounts  for  the 
high  latetit  detnands  prevalent  in  the  lower  portion  of 
the  basin. 

The  nonresident  who  t'ishes  or  hunts  outside  his  home 
state  plays  a significant  role  m the  Missouri  Basin.  .About 
one  of  every  Ie.n  fishermen  or  hunters  is  a nonresident 
(figure  42).  Data  are  not  available  to  permit  a detailed 


evaluation  ol  movement  ol’  tishennen  and  hunters  into 
and  out  of  the  .Missouri  Basin.  It  is  assumed  fiom  good 
circumstantial  evidence  that  movement  into  the  basin  is 
substantially  greater  than  the  oultlow.  Typically,  non- 
resident participants  in  any  segment  ol  a stibbasin  either 
live  in  an  adjacent  state,  or  are  I'rom  California.  Missouri. 
Minnesota.  Texas,  or  Illinois.  The  greatest  movenients 
out  ol  the  basin  occtir  from  Denver  and  from  population 
centers  ot  the  .Middle  Missouri  and  Lower  Missouri 
stibbasins. 


FIGURE  42 

RESIDENT  AND  NONRESIDENT  FISHERMAN  AND  HUNTER  USE 

(PERCENTAGE  BASED  ON  MAN-DAY  USE) 
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In  the  Yellowstone  Stibba.dn.  almost  half  of  the 
fishermen  are  nonresidents,  and  in  the  I 'pper  .Missouri 
about  14  percent  are  nonresidents.  These  stibbasins. 
along  will,  the  Black  Hills  of  the  Western  Dakota  and 
segments  of  the  Plalle-Niobrara  and  l.ower  Missouri  are 
very  import.ihl  nationwide  as  sunnner  recreation  areas, 
lor  exampie.  an  estimated  IkO.OOO  fishernien  fioni 
every  Slate  in  the  Dnion  make  use  of  Aellowslone 
National  Park  fishing  waters  etich  yeai.  (ilacier  aiul 
Kocky  Moimlain  National  Parks  also  account  for  large 
niimhers  ol  noniesideni  lislieinien.  In  the  l.ower 
.Missouri  Siibbasin  large  mimbers  of  fishernien  from 


Illinois  and  other  areas  outside  the  Missouri  Basin  liavel 
to  the  0/arks  for  recreation. 

The  Yellowstone.  L pper  Missiuiri.  Western  Dakota. 
I astern  Daki'la.  and  l*latle-Niohrara  siibbasins  accom- 
niodate  very  stibslanlial  numbers  ri|  noniesideni  liunteis 
who  are  limited  only  by  the  capacity  ol  the  lesoiirces  to 
provide  hunting  and  the  attendant  necessity  to  lesirict 
license  sales  lor  several  species.  The  Aellowslone  and 
Western  Dakota  subbasins  alliaci  big-game  hunieis 
nationwide  foi  deei  and  .mielope.  I pland  game  hiinimg. 
pailiculaily  lor  pheas.mts.  is  the  atliaclion  m the 
l.astern  Dakc'ta  and  I’latte-Niobiaia  The  I pper  Missouri 
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is  well  known  tor  a wide  varicis  ot  high  qnalils  hig-gaine 
hunting;  however,  only  5 pereeni  ol  the  hnnters  are 
lunrresideirts.  Responsibility  lor  tins  small  pereetitage 
inelirdes  distatiec  t'rrnn  popnlalion  eenters,  hitt  jnst  as 
iinpr'itant  are  rhe  restrietive  regnlations  on  nonresident 
hunting. 

Nonresident  hunting  will  probabU  not  ineiease  to 
any  extent  in  the  I'ntnre.  .Mlhongh  demand  lor  luinring 
in  general,  and  the  more  desirable  types  in  parlienlar  will 
eonlinne  to  grow,  the  latter  inereasinglv  will  be  reserved 
for  resideirts.  Restrictions  on  nonresident  hnnters  are 
bound  to  increase  nnless  ver\  I'nndaniental  changes 
oectn  111  the  altitudes  of  resident  iinniers  winch  will 
inllnence  legislatures  and  stale  management  programs. 
This  seems  nnlikelv. 

In  the  frilnie.  demands  of  nomesidenis  for  fishing 
will  increase  snbstaiilialK  . especialK  in  the  monntainons 
rippei  reaches  of  the  basin.  This  region  has  rlie  capaciiv 
to  satisfv  vei\  large  demands  for  high  quality  fishing, 
blit  caiefni  maintenance  of  this  "high  quality"  capacilv 
will  be  required  if  these  demaiuls  are  to  eonlinne  to  he 
met  m the  Missonn  ISasin  (fiunreT.’i. 


FIGURE  43 

DEMAND  FOR  HUNTING  AND  FISHING 
AS  RELATED  TO  THE  PRESENT  AND  FUTURE  SUPPLY 
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1 ^llmales  ol  pieseni  ami  Inline  conmieici.il  demand 
loi  liesliw.ilei  lish  williin  lire  Missonn  li.ism  ,ne  b.iseil 


primariK  on  nalionwide  liends  in  the  use  ol  such 
prodiicls  for  limnaii  lood  and  loi  indiisirial  purposes 
(lahlellTi  basic  assimi|Hions  are  made  lhal;  (li 
elemenis  lU  ileniand  pioiectioiis  \alid  nationwide  aie 
also  valid  for  the  Missoini  Basin:  and  l2l  disiegaidmg 
fish  fioin  the  (ireat  I .ikes.  Iieshwalei  fish  coiismiiplion 
repiescnis  I ,.s  percent  ol  loial  I . S.  piodiKlion.  lire 
lallei  lelatioiisliip  is  assumed  tii  be  conslaiil  loi  ihe 
slnd>  peiiod- 


Table  114  PROJECTED  DEMAND  FOR 
FRESHWATER  FISHERY  PRODUCTS 


WITHIN  THE  MISSOURI  BASIN' 
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•poos  tmt  mcluiio  Joni.iiul  l'>r  lish  proilucod  li\o  t<>t  the 
iMut  nuniiuw  .iiul  loo  pmul  iiulusttios. 


■As  siiggesied  b>  the  national  liends.  the  mcrcasmg 
demands  foi  the  future  aie  a reneclion  ol  an  mcieasing 
pr'pniation  aiul  of  increasing  pel  capila  consumption  ot 
fishery  products.  The  estimated  demands  do  not  neces- 
sarily rellecr  demands  foi  lisherv  products  prodncerl 
within  the  basin;  rather.  lhe\  relied  demands  to  be 
filled  by  a combinalion  of  in-basin  prodnclion  and 
imports. 

Most  of  the  commeicial  i\  pe  of  fish  proilnced  m the 
Missouri  Basin  in  I'Ki.s  was  shipped  to  wludesale  food 
markets  outside  Ihe  basin;  while  most  of  the  ni-basin 
type  of  fish  demand  was  filleri  In  impoils.  Tlierefoie. 
while  I'nlnre  demand  for  the  basin  has  been  esiimaled. 
there  is  no  gooil  melliod  of  esiimaiing  the  lole  of 
in-basin  prodnclion  in  llllmg  basin  demand.  It  is  assumerl 
that  some  pail  of  the  Inline  mciease  in  basin  demand 
will  be  filled  b\  mcieasing  m-basin  piodnclion . how  e\ei . 
in-basin  demand  cannot  be  e\)iecled  to  pnwide  much 
im|ielns  foi  deselopmenl  I'l  the  Missonn  B.mii  com- 
mercial fisheis  Piodiiction  in  l'H'5  w.is.iboni  .s  milhon 
poniuls.  ,\s  seen  in  the  lable.  total  b.ism  demand 
esiimalcil  lot  I'isi)  baieh  exceeds  the  I'ltv''  piodncnon 
fignie.  aiul  c\en  m the  >eai  JllJt)  it'lal  demand  will  be 
less  ilian  ihiee  limes  cimenl  piodnction.  Since  I'tio 
piorlnclion  was  onh  .iboni  .s  percent  of  the  b.isni 
cap.idls.  It  Is  deal  ih.il  aii\  sinnni.ition  ol  I nil  de\  clop- 
mem  ol  ihe  basin's  lommeKi.il  fisheix  ninsi  c.mie  Inmi 
oniside  maikets. 

In  Imn.  expoil  ni.nkel  dem.md  will  be  more  m- 
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Iliiciicod  by  iKitioinv ido  iiiaiketini:  aiul  U'clinolo^ical 
licvclopmeiits  rather  than  those  ot  reitumal  or  basin 
sei'pe.  Aeeelei  'ion  ot  proeranrs  to  overeoine  existitti; 
irrarketine  atui  teehturloirieal  constraints  eoiihl  result  in 
an  increase  ot  denianJ  for  cotninercial  lish  eieatei  than 
indicated  iti  these  projections.  The  tnture  ot  conntiercial 
lisheiA  piodtiction  in  the  Missouri  Basin  theietore  will 
be  closeK  related  to  these  outside  derelopnients  and  to 
the  indiistrs's  ability  to  paiticipate  and  compete  in 
export  markets. 

1 here  is  a large  existing  demand  in  the  I'niled  States 
tor  industrial  tishers  products,  primal iK  loi  use  in  the 
poultix  and  other  antnial  teed  indtistrtes.  I’resentls  this 
demand  is  being  supplied  princi]iall>  b\  loieign  sotoces. 
.Mihough  development  of  I'lsh-meal  plants  poses  no 
insurmountable  techtiological  problems,  none  ol  the 
bastti's  tishing  companies  I'inds  it  economicalU  teasible 
to  supply  sufricient  quantities  ot  tlsli  at  a competitive 
price  tor  large  scale  lish-meal  plant  production.  I'lrless 
these  limitations  are  overcome,  there  is  no  large  scale 
development  ol  an  industrial  lisheiy  loreseen  m the 
Missouri  Basin,  at  least  betore  the  >ear  2()>)0. 

Two  additional  aspects  of  commercial  tishing  in  the 
Missouri  Basin  are  impoitant.  hirst  is  the  stable  but 
relalivelv  small  market  in  the  basin  lor  rotigh  lish. 
primarily  carp,  which  are  processed  tor  mink  tood  and 
canned  pet  hood.  Ihis  demand  is  presently  tilled 
primarily  by  existing  in-basin  production  and  is  not 
expected  to  increase  signiticanllv . Second  is  the  demand 
lor  pond-propagated  minnows  and  lish  used  in  the  bail 
and  tee-pond  tishing  industries.  l ire  in-basin  demands  in 
table  I 1 4 do  not  retlecl  this  use.  nor  does  the  I'KiS 
commeicial  I'ish  production  oh  about  5 million  pounds 
include  pond  lish  produced  lor  this  purpose,  hxisting 
inhornialion  does  perniil  quanlilvmg  lee  tishing  basin- 
wide.  but  It  is  expected  that  it  will  grow  sigml’icantly. 
corresponding  to  sport  hishing  as  a whole. 


Fur  Animals 

Tiapping  has  providerl  substantial  income  to  the  rural 
economv.  hut  in  recent  vears  iheie  has  been  a sieadiK 
declining  iiileresi.  due  prmcipallv  to  low  hiir  prices.  >et. 
trapping  is  still  popular  in  some  areas  | table  I I 2 I. 

(ienerally.  hiir  animals  are  signihicantly  iiiider- 
iiarvesied.  The  economic  situation  ,iiul  the  supply  oh 
animals  both  have  been  depiessing  mlluences  on  com- 
mercial trapping.  Several  laclois  are  recogni/ed  as 
inlluencing  deniaiuls  lor  wild  liir.  Ihese  include:  ( I I the 
extent  and  ehhiciency  oh  commercial  hiir  larins;  (2)  the 
developnieni  ol  svnthelic  leplacemenls;  and  (.M  the 
lashioii  whims  oh  the  inibhc.  Since  ■■hashion"  is  perhaps 
the  most  doninialing  .ispeci  ol  I'm  demand,  nieaiiiiigliil 
pioiectioiis  ol  wild  till  rlem.iiuls  .iie  obviouslv 
impossible. 


In  addition  to  the  commeicial  aspects  ot  demand,  a 
signiticant  recreatioti  demand  tor  lur  animals  bv 
"hobby  " trappers  exisls  However,  trends  suggest  that 
interest  in  trapping  as  a lorin  ot  outdooi  lecieatioii  will 
•'ontniue  to  decrease. 

Several  species,  notablv  iox.  raccoon,  covote.  hobcal. 
and  jackrabbit.  aie  assuming  moie  impoiiance  lor  then 
huntine  values  .nid  less  toi  ti.ipping.  .-\s  demand  tor 
outdoor  lecreation  increases,  these  species  will  be  relied 
upon  to  make  up  sriiiie  r't  the  shoiiages,  Oveiali  demand 
lor  such  animals  will  piobablv  not  inciease  to  any 
ex  lent. 

LAND  NEEDS,  WATER  NEEDS, 

AND  PROBLEMS 

I he  more  sigmhicant  hish  and  vvildhie  pioblems. 
vvhethei  [vhysical.  ieg<il.  ru  nistiiutu'iul.  inclusle.  til 
poor  distribution  ol  lishing  and  liunimg  deni.ind  lelaiive 
to  the  supply:  l2|  legal  and  phvsical  lesuuiions  .m 
[rublic  access;  I.M  loss  ot  game  habitat  asso,.uted  vvith 
land  use;  I4|  lagging  abihtv  ol  I'ish  and  game  use  to 
compete  with  othei  economic  uses,  l l vvaiei  polhilion 
and  sillation.  slieani  channeh/ation.  and  dewaieimg.  K'l 
the  lack  ol.  Ol  inadequate,  legal  st.iius  ol  water  used  to 
benetil  lish  and  vvildhie;  l~l  legal  lestraints  on  use  ol 
some  species;  (X|  depleted  poptilalions  m some  areas.  ('»i 
undeveloped  commercial  hishei  v ; and  I lO)  lailuie  ol  the 
economic  system  to  adeqtiatelv  rellect  lish  and  vvildhie 
values.  Manv  oh  these  problems  cannot  be  lullv  resolved, 
however,  much  can  be  done  to  olhsel  or  mmimi/e  them. 

Overall  hunting  demand  about  equaled  suppiv  in 
I'hiO.  while  tishing  demand  will  nol  reach  capacitv  until 
about  l')'H)  (higured.h).  \s  a practical  maltei.  ihis 
oversimphi ication.  while  it  makes  an  impiessive  ilhistia- 
lion.  is  misleading  because  ot  the  maldisti ibution  I't  the 
supply  relative  to  the  demand.  ,\ccess  limitations  aie 
also  a major  adverse  laclor.  In  the  upper  basin,  where 
the  amount  oh  available  hiinimg  and  tishing  signilicantlv 
exceeds  demand,  resouices  nor  onlv  are  s.ip.ible  ot 
providing  continuing  good  hunting  and  lishing  loi 
residents,  but  have  the  poieniial.  at  least  loi  lishing.  to 
absorb  huge  segments  oh  noniesideiil  demand  ihiough  ,in 
expanding  tourist  mdiisuv.  Ihis  will  ollsel  in  sniiie 
measure  (e:neciallv  tor  the  highei  qn.ilitv  asjiesi'l 
shortages  ol  lishing  and  other  outdooi  lecie.ilion  in 
other  pails  ot  the  Natum.  Ihis  tieiiil  is  to  be 
encouraged. 

I lie  overall  supply -demand  pictuie  should  not  be 
peimitled  to  obscuie  the  had  that  in  much  ol  the  hwvei 
and  eastern  (larls  oh  ihe  basin,  huninig  .nid  hishnig 
ilemands  aheailv  exceed  supplies.  In  that  p.nl  oh  the 
basin,  especiallv  within  close  proximily  !<'  heavily 
pofviil.ileil  tireas.  extensive  developnieni  ot  the  lesouice 
base  will  be  necessaiy  il  signihic.ini  portions  ol  exp.ind 
mg  deniaiiils  are  to  be  met  Ihe  m.i|oi  oppoilunily  loi 
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iiKicasm^  rislimi;  lies  m iho  o'listriKtum  jiul  use  nl 
SIlUlll  ICNOIVCills.  Cii.'lk'ull\  . slllllk'-puiposi.'  ..ikes 

ol  100  lo  ,k)0  ;urcs.  likMlcil  uilhm  eas\  i.ui;ac  ol 
popnlalion  cciilcrs.  will  he>i  si.'i\o  iIk'  need.  Siidi  lakes 
can  he  ellieienlK  managed  lor  maxiiiuim  piodueliori, 
fisluiii:  siualils  . and  pnhUe  nse.  Mnlupniposo  leseisoiis 
also  oltei  oppoilunmes,  I’laiinmg  ot  sneh  impoimdineiiis 
niusi  be  lulls  eooidmaled  amoiii;  eoneemed  apeneies  lo 
iiisiire  iliai  I'islieiy  ejdiaiieemeiu  leauues  aie  adeipuiels 
eoiisidered  in  pioieet  lomuilalion. 

OiiK  a Inniled  lumiliei  ol  lesonise  deselopinent 
poienuals  e\isi  I’oi  ineieasing  Innitini;  near  ihe  nia|oi 
popnlalion  eeiiteis.  I’resersalion.  enhaiieeinent . oi 
development  ol  wiidlil'e  liabual  in  eonjnnein'ii  vviili 
Lirbaii-ielaied  development  sliould  reeetve  a liieii  piioiitv 
111  plaiinini;.  In  the  lower  Missoiiii  Subbasin.  wlieie 
demand  is  espeeiallv  ereal.  develo|'meni  o|  ihe  Missonii 
River  with  ma\innim  emphasis  on  wiUllile  and  lelaied 
leeieation  basalt  oiilsiandine  potential. 

While  there  will  be  nuieh  less  need  loi  Osh  and 
vvildlil'e  development  in  the  nppei  basin  to  suppiv 
resident  demand,  eonsideiable  development  util  nevei- 
iheless  be  veqniied.  In  mans  loval  sitnalions.  vvildhte 
manapemeni  aieas  and  reseivi>iis  to  siippK  himline  and 
rishiim  will  be  needed,  pailienlailv  in  the  lilaek  Mills  ,nul 
on  Ihe  plains  near  several  smallei  meliopohian  areas. 


Overgrazing  is  a basinvvide  problem,  aft'eetiiig  not  only 
the  associated  wildlife  habitat  but  also  water  runoff  and 
(|uality  downstream. 

Ihe  \lissomi  Ikisin  eonliibiiles  verv  signifieanllv  lo 
vvaleilovvl  prodiielion;  Iheieloie.  peipelualion  ami  use 
of  this  resoniee  both  wilhm  ami  vviihoni  the  basin  is 
heavilv  ilependeni  on  habitat  within  Ihe  basin.  \s  a 
national  neeil.  w.ileilovvl  pieseivalion  .md  enh.incemeni 
should  have  a high  piioiitv 

Meeting  the  glowing  neeil  toi  .issuied  public  .recess 
lot  hunting  and  lishing  is  highiv  impoil.ml  it  these 
at  In  ities  .ne  to  'in  v ive  .is  mass  ict  ic.itioiul  pin  suit ' Ihe 
cxisicme  ol  .1  line  snullmouih  b.iss  siie.nn  m ihcOz.nks 


Ol  heavv  pheasant  popnl.iiioiis  on  Dakota  laiiiis  is  ol 
small  tangible  value  to  spoitsnieii  it  little  oi  nu  use  i.iii 
be  m.ule  ol  the  lesourees.  Vi  picseiil . private  ow  neishi|i 
ol  lands,  piititiilarlv  as  laims  and  laiiehes.  denies 
ellctlive  use  o!  large  segments  ol  the  game  suppiv.  iiist 
as  pinale  ovvneislnp  ol  manv  llionsands  .a  .icies  ol 
impounded  wateis  ,nul  oi  hind  along  siieanis  lesidis  in 
exehision  ol  piibli.  Iislmig  I’nbiie  Use  ol  these  lesouites 
Is  peimissive  bv  owners:  ,i  pieiogalive  that  eeitamlv.  in 
mosi  tases  should  not  be  ^hangetl  \evei  iheless.  a 
tlehbeiaie  eooidin.ited  etioii  io  provide  ami  impiove 
piiblit  attfss  lo  Msh  and  wihlhle  lesoiiites  assoeialed 
with  piiv.ile  lands  n iietess.nv  .o  n .1  ^oioH.nv  eltoit  to 
impiove  ill  .iltilmie  ol  spoitsinen  seeking  the  use  ol 
these  1 csoni t es 


High  qualilv  wetlands  form  Ihe  b.iekbone  of  duck 
production  and  afford  valuable  habitat  for  fur  animals. 
Drainage  and  filling  of  marshland  has  reduced  waterfowl 
habitat. 

lamlovvnei  ami  leeie.iiionisi  ediieaium  is  impoiiani. 
but  theie  i'  an  ateelciatmg  neetl  loi  piiblk  .kquisiinm  ol 
leeal  access  thiough  lee  pnieh.isc.  01  negotiated  lease, 
and  e.isemeni  lights  on  privaielv  owned  lands  and 
vvaleis.  Vcquiiing  land  bu  public  hunting  and  lishing. 
never  a pailicularlv  popiilai  idea  in  most  ol  the  basin, 
ol’ten  IS  piohibiiive  bee.nise  ol  the  high  cost 

Despite  this,  manv  lishing  access  sites  should  be 
aequiied  oiiliighl.  Rctent  liemis  suggest  that  vasllv 
mcieased  profit  meeiilives  to  l.imlowneis  thiough 
development  of  lee  lumtnig  .iml  tf'hmg  01  thiough  tax 
rebel  and  othei  meaningful  measmes  hold  considerable 
piomisc  ol  meieasing  access  lo  liunimg  and  lishinu  areas. 

W'heie  vv.ilei  and  lel.iled  kind  lesouiee  develo|iinenl 
involves  public  liiiids,  incieascd  .illenlion  to  the  develop- 
ment .ind  enh.incemeni  ol  lishing  and  hunimg  is  ol'ien 
needed.  In  some  .neas.  phvsieal  .iccess  tv>  existing  public 
land  .md  waters  is  m.idequale.  nol.iblv  in  mounl.nnoiis 
.neas  ami  aioiiml  manv  huge  miillipuipose  leseivvnis. 
More  .iikl  beilei  10.  ds  will  be  leqiinevl  m the  liiluie 
\cscss,  phvsic.il  01  oiheiwisc.  lo  piibhclv  loniiolled 
■neas  loi  huniing  .md  lishing  shoiihl  be  imhmiied  exccpi 


r.< 


Wliilo  I.K'k  >il  .iv-CNs  .hrI  iiuildiNinhinioii  "I  liuiiliiii; 
■liul  ii'limi!  ‘ipiH'Mimmc-.  Iiiiui  liic  umIi/.ii r 'ii  "t  ■:pli- 
iimm  um'  ''I  iIk‘  iL'MiuKL's.  nuipn  .iU«i  lAi'-i  ili.ii 

iliioctls  RlkRl  Ur.'  h.-'iiuii.c  ii.kc.  lii.iA-  "I  pimui> 
linp>"l.]lR.R'  luilll.ll  JC'IIIKlRItl  illR'  1. 1 III 

I.mrI  U-.C  .iiul  piRii  Ijik!  iiMii.ipciia'iil - in  l.i.l.  llio 
iRCIIIillla'  IRR't.i  III  .IK’.k  ot  'kniplllN  lilMlIilRJ  "!  llNltlllp 
Is  I"  pu'si-'kc  iIrA)iu1i1>  111  sAistiipj  K'simi.L’s  I Ills  Ilia'll 

Is  'p.ll  1 1,  lll.ll  U .Ipp.lll'lil  .lliMRJ  lIlL'  I'lisll'lll  sliipi'  111  llic 
Ki'iisS  \li Miiil.iiir  will'll'  I'lilslaiullii;^  limil  wali'i-  .iiul 
hiu-u.iMii'  ki'iiK  .Hi  li'iiiul  ■ l.lii.iliti  lisiiiiiii'  I'l  ilii'i 
lipis  .Hi  l.lsl  ilw  llllilllli  ll.lllHllU  nil'  It  Is  llllli  I'l  IllIK 
lii-  ■.'lll/i  .lin:  pii'Iiil  lllill  l|llli|lli  lljIliHl.li  l.llllis  .Hill  I'l 
;i:iiiiil  iiimisi  "I  slim  I -til in  i\pl"it.ili"ii  I In'  nil'll  I" 
|-..s.  Hi  l.iinliiii  .Hill  iisliiiii;  li.il'it.il  Is  iii'l  I'lHlniiil  to 
'.'..'si.  H Is  .1  III.'I  iliillilil  "I  llli  illml  i'l  lliiil  llii 
H.illii  III  llli  lisl  ''i  llli  li.islll. 

l:,i  l.iiliiii  I'l  wilillili  Iiiliiisls.  land  Hi.Hi.i'iiilliiU 
iiiliiisls  Hill  l.iiHlils  1'  ili\il"P  a Hmtiiall\  liiliillii.il 
pi'i'ii.Hli  1''  pimiiiHi  Wilillili  iHi  l.Hiii'  .Hill  raiiiliis 
lilll.iliis  .il  llli  iiiiH  <>l  llli  pii'l'iilll  l.iiHli  i.Hlsiiia- 


CAP  FARM 

MISlIt  ACCiSS 


Mills  ill  iiuri'iisiil  iiiiiiiH  .iiiil  siiliiiiiiil.iliiiH  ol  ilnw nsiriiini  waU-rs  II  sialnli/id  ami  proliilid 
. Iamlsia|ii  iiinlil  iViiillialK  slipiiiill  i\iillitll  wilillili  ioiil 


tluil  llio  comL'iMi'M  puna'll  li'  I'l'  L\oiumik.ill\  iii.ir_!;iii.il 
.iikl  hilci  u■;l^  iliMi'iumikkl.  \l.m>  uiMlilc  I. is-.cn 
icsulunu  luiin  convcision  u>  lu.iiaiiul  siopl.iikl  ss.misl 
mil  ocelli  il  l.iiklou  ncis  kcic  .iMc  lo  c.ipiiiic  llic 
CCOIIOnilC  -llkl  CllMIOIllllCIU.il  IlCIlClIls  lllll'ol  l.llll  |.i  .llkl 
cii|o\ccl  h>  -socicts.  As  ills'  i;ciici.il  piihlic's  iiiicicsi  iii 
ills'  lol.il  CIO iioniiicnl  luoudciis.  Ilicic  .iic  iik ic.isiiiu 
prcssllics  loi  ills'  Use  orillllltiplc  llkIcillCIII'  III  ills'  Use  ol 
kinsl  so  ;is  lo  liiillici  coiisklci  llic  i.iliics  ol  ii.iiiiuil  .iic.is 
ansi  wilsililc  rcsoiiiscs.  W.iss  aiisl  iiic.iiis  iiiiisi  lie  loiiiul 
lo  pros  Isle  an  csiiiilahlc  slistiihiiiion  ol  iliccosisol  sucIi 
piosiianis  bs'iwccn  ills'  I.iiisIosmicis  ansi  socicls  I Ills  is 
ncss'ssais  II  risli  ansi  ssilslluc.  naliii.il  hcaiils  . ciiMioii- 
incnlal  s|iialil\.  ansi  all  ollici  socialls  slcsn.ililc  aikl 
iiiliiiiMc.ilK  saliis'sl  uses  .US'  lo  he  lu.islc  ,i  p.iH  ol  .1 
'iiulliohicslisc  sls'cision-ni.ilsin;a  pioccss.  Such  .islioii 
woulsl  sonss'isc  ills'  Use  ol  0111  se.usc  n.ilin.il  lesoiuecs  in 
siieli  a ss.is  as  lo  ina\inii/e  social  heiis'lils  1..  ihe  piihlk 


Tils'  Iraiiipis'sl  ansi  unss'gslals'sl  slioreliiis'  ol  lliis  1111- 
prols's'ls'd  slock  ponsi  rs'sliices  Ihe  saliic  lo  ssilsilits'  .iilsl 
shortens  Ihe  ponsl's  useful  lite. 


A well-proloeled  stock  pond  on  a National  t.rassland 
Note  waterini!  gap  for  Ihestoek.  \n  aceelerated  program 
like  this  for  both  prisate  and  piihlie  lands  would  he 
e\trenielv  sahiahle  to  vsildlife.  espeeialh  wateiTossl. 


(ills'  ol  ills'  sOSlhs'sl  aspe.ls  ol  l.lllsi  S ons  S'l  Sion  , 1 I oni 
Ihe  wildhlc  sl.iiklponil.  is  ihe  loss  ol  iialiiial  wellaiisls 
Ihioiigli  slialli.i-ae  alls!  lilliite  I’logiaills  ihal  have  hclpesl 
lo  souiiiei  ills'  loss  nishkle  ihe  I edeial  leluee  sssleui. 
Sl.ile  ttiklhle  inan.i'jenlsul  .iiea  sleseli'piiienls.  and  wel- 
l.iuds  ass|iUsiiion  aikl  pis'scisalMu  I'is'ser  alioli  and 
deselopinenl  pi  is  ihe  siealion  ..|  ness  ssellaii.ls  as 
sinienlls  spoiisoiesl  h\  ihe  s.iiiotis  Sl.ilc  I cslci.il.  .iiul 
local  gosei unis'iilal  ageikis's  .ue  sonlinuing  needs 


I esel  dilehiiig  .1  cost-shared  \(  1’  praetiee.  h.is  saslls 
inipross'd  the  pioduetion  eapahililies  of  this  iiiai'h 
ssilhoiil  affs'sliiu;  the  water  l.ihlc  or  increasing  flood 
ihreats  in  the  ssalershs'd  \hoiit  41)  ducks  w ere  on  the 
ssats'v  sshs'ss  this  photo  was  t.iken 

Is',  hnoiogic.il  changes  111  slopping  culiuie.  iikhiduig 
ills'  iisC  ol  sheillkal  hukkles  and  Ici  I ill/s'i h.ise 
.Isisciscis  .Illcslcd  h.ihil.il  loi  phea'.iiil  s|uail.  .md 
soiioiii.ul 

Ills'  ..CrlciU  lallsl  I'liscisioil  lisiisi  lonii  'he  -lalid- 
poiiil  "I  h.isii.ss  Isle  .1.  is'.ige  loiaU  is  aw.is  iiom  ci-'plaikl 
.risl  loss.iisi  nioic  gi.i'sl.i'id  .llkl  ssoodlausl  I’lo-eialils 
piolil.ihle  1"  ills'  lainiei  .iikl  .iiiiicd  al  akhng  wilsililc 
need  1.'  he  luilhei  dcseloped  aikl  ini|'lcnis'nk'd  \ 
s.iiicis  'll  ssilsihlc  opps'i  liinilies  s.iii  he  isicnliliesi  on 
agikullui.il  l.iuds  hill  h.is  noi  heen  adcspi.ilcls  niiple 
nienlcd  M.ins  ol  ilic  necsls  ol  ssilslhlc  s.iii  he  icah/cd 
lhioiii;h  small  s\ .iicishs'si  sicselopmenl  it  .iile,|uaic  .I'U- 
sidei .il loll  Is  gisen  lo  planning  and  sls's do puieni  p.iiii- 
s iil.ii Is  h\  ills'  los.il  people 

I ■ 'nsc’n  » il  liol loinl.iiisl  liini's'i  aikl  assos i.iic.l  wildhlc 
conluiiie  lo  osciii.  Dcsciopincnl  ol  lloosi  .-11111111  less'i- 
sons  .iiisI  ills'  loss  ol  ss ' losi l.lllsi  hahil.il  ..iiiss'sl  )'s 
nmiisl.ilion  m such  icscisous  is  .ompouiidcd  In  dossil- 
slic.iin  sic.iinig  mails'  possihlc  hs  ihe  is'sliked  lliiosi 
h.i/aisl.  Kei'l.ks'nieiil  ol  I'oiiiiml.iiiil  h.ihii.ii  i.  nci'slcsl 
.mil  soiilil  he  le.ih/s'ii  h\  ihe  sonseiMon  oi  ni.ugm.il 
slop!. ms!  Ill  ss ooiil.iiisi-  I 'sss's  .lie  siiunieiesi  ki  some 
degice  h\  nplaiiil  pl.iiitmgs  ol  loicsl  liees.  shelteihells. 
.llkl  l.nni'icasi  ami  liclsi  wnislhieak'. 


siilk'jiiij!  .im)  .iiL'  .)  iiiMiiihnlm-j  mujuc  oI 

Mil  lo.al'  ol  iKMil's  slll.■.l^l^-  lla'NC  .lU'.iN  wliali  .in.'  Ih-sI 
Milk’ll  loi  Ullilllk'  slioiilil  Ih'  |'I0m.'I\i‘J  "I  lOll'.i'lk'vl  In 
lll.ll  ll'M'. 


Hottoinliiiul  tiiiilier  reiiimal  and  uildlife  habilal  ll>ssl■^ 
iiK'rea\f  sloadilv  as  tlood  throatN  are  reducod  h>  up- 
slroain  dank.  Ii'\i-es,  and  similar  slructiircs. 


sl;mJ;iuls  sullkk'iil  In  piikcisc  valiuil'lc  lia\o 

been  atbiptci,!  ami  nuisl  be  olU'ctivcK  iiiipk-mciilci.1. 
Ibuad  ^laIl(.lald^  applied  mer  laiee  eeoeiapliieal  aieas. 
wilh  llllle  leuaid  lo  vaiving  eeoloeleal  ei'iuliiions.  olten 
will  prove  iiiadevpiale.  lo  pioteel  desiiable  spoil 
lislieiies.  standards  imist  be  desieiied  lo  ineel  lire  speeitie 
loleranees  ol  tire  eeoloiiieal  imil.  olleir  peibaps  a siiiple 
body  ol  water  oi  leaeli  ol  sireaiii.  Slaiidaids  iniisi  be 
iiieliisive  emniiili  lo  eover  the  wide  array  ol  poleiillal 
depreeialiiii;  inniieiiees.  meliidiiie  lire  more  obseiire 
ineiiaees  swell  as  pesiieides  and  inereaserl  niilrienis  in 
runol'l  waters  Iroin  elieinieal  lerlili/ers  and  leedlols. 
ihreaiened  Ineieases  in  inibidilies  and  silialion  iniist  be 
eoni  rolled . 


i 


Dewatered  streams  for  irrliiation  and  other  need'; 
support  few  fish 


Consiaiii  vieilaiiee  aeanisi  newlv  developing  lineals  is 
essential.  I oi  e\ainple.  imieh  of  easlern  .\loiilana  and 
Wvoinini;.  alone  wiili  the  noilliein  pari  ol  Norlli 
Dakota,  aie  iinrleilam  vvilli  extensive  lignile  deposits. 
Moie  lavoi.ible  eeonoinie  eonditions  in  the  liiinre  iiiav 
biini;  about  laipe  seale  iinnini;  ol  this  lesoiiree.  II  so,  ;i 
threat  lo  lishini;  vv.iieis  inielil  rlevelop  ihioiieh  eoneen- 
tiaterl  rlevelopinenl  ol  thetinal-eleelrie  eeneiation  plants 
.iloiii:  the  Missouri  Kivei  ami  several  liibiii.nies.  Healed 
soolmir-w atei  ilisehaiees  fioin  these  pl.inls,  .is  well  as 
lioin  siinilai  lossil  liiel  oi  lioin  ihei ino-mieleai  plants  in 
various  plaees  in  the  b.isin.  aie  eapable  ol  seiioiislv 
.illerinp  ilowiisiieain  aipi.ilie  envnonnieiil  I’rovisions  lo 
assure  ni.iinleii.inee  id  suitable  vvalei  ipialily  loi  lisli  ami 
olhei  arpialie  opeanisins  nuisi  be  inelmled  lioni  the  lime 
ol  the  earliest  planmiij;  elloiis  il  opiiiniiiir  lesiills.ne  lo 
be  allained. 

I’hvsieal  loss  ol  lisheiv  h.ibil.il  ihioii^h  lo.id  bnildme. 
ehanneline  ol  site. mis.  .nid  other  aelivities,  niiisi  be 
vv.ilehed  v ijtil.mllv . with  inaxnnnm  elloil  uiven  to 
measures  lli.it  will  lediiee  oi  eonipeiisate  loi  lire  losses 
Hie  oiilv  allernalive  is  a eoiilmninu  ami  aeeeleialinp 
leiliielioii  III  lishini:  w.ileis,  |r.iilienl.iilv  ol  ihe  .ihe.idv 
Inniled  siieain  and  n.ilni.il  lake  lesoniees. 


Iiileiielaied  with  lire  need  lo  prok\l  lislieiv  le- 
soiirees  is  ihe  need  to  restore,  within  piaelieal  hniils, 
those  vvaleis  where  deitiadalion  lias  alieadv  oeeiiiied 
I’olhiiioii  abaleinenl.  ledrielion  ol  sediinenlation. 
reslor.ilion  and  iiiainleiianee  ol  adequate  ininmuiin 
stream  llows.  and  seveial  ineasmes  ol  iiioie  limiteil 
applieatioii  aie  iisiiallv  within  leehnoloeieal  Innils.  liiipli 
ealioiis  of  ihis  pioblein  sto  lai  bevoml  the  need  lor 
fishing;  benefits  derived  from  lestoialion  ol  ele.in  walei. 
for  example,  aeeiiie  lo  large  segments  ol  soeielv.  I liese 
benefits  eonliasi  shaiplv  with  ihe  slioil  i.inge  advaii- 
lages.  often  to  speeial  inleiests.  at  the  sneial  eosi  ot  .1 
deleiioralion  ol  vv.ilei  ipialilv  olleii  assoviaieil  as  a 
by-prodtiel  ol  '■developinenl 

\ piim.'.rv  lish  and  vvildhie  need,  lelaled  lo  h.ibil.il 
proieelion  and  resloralion,  is  lhal  ol  esiablishnig  in  eaeh 
slate  a legal  basis  foi  the  use  ol  vv.ilei  loi  lish  aiul 
wildlife.  In  itianv  parts  ol  llie  Missomi  ll.isin.  at  pieseiii. 
nalnral  stream  flows  01  impoiiiided  waters  sioied  loi  lish 
and  wildlife  (nil  [roses  ean  be  easili  ami  legally  dwelled 
10  othei  uses,  l oi  example,  sneh  waters  released  tlnoiigli 
dams  lo  sustain  fish  dm  mg  droiighl  (reriods  01  siip(i|y 
water  foi  downstream  wildlife  management  olien  aie 
legallv  diverted  from  ihe  siieam  by  niigators  01  oilrei 
users  having  leeogni/ed  legal  lights,  legislation  and 
(loliev  ehanges  are  needed  il  this  eomlilion  is  to  be 
overeoine.  It  is  one  lh.it  ihrealeiis  to  become  ever  moie 
aeiile  in  w ater-shoi  1 regions. 


. f 


Well-developed  habitat  plantings  are  important  to  wild- 
life and  enhanee  soil  and  water  eoiiservation. 

I’. II adoxic. illv . while  use  ol  the  game  lesoince  exceeds 
lecogni/ed  cai'.isiiy  in  m.my  .ne.is.  .1  signilicani  ('oiiion 
ol  ihe  cai'.kily  in  these  same  .iie.is  is  not  legally  .iv.nl.ible 
lo  Ihe  himiei.  Momnmg  dove  himlmg.  loi  example,  it 
leg.ih/ed  every  vvheie.  would  provide  many  ihoiisamis  ot 
addilioii.il  in.in-davs  of  hiiiilmg  Ihe  coinnieici.il  lishmg 
poienii.il.  lei'iesenled  by  im|iiessive  .iie.is  ol  piodiiciwe 
li.ibil.it  well  stocked  with  in.nry  fish  s|iecies.  is  loi  .ill 
I'l.iciic.il  |iiii|'oses.  imiised 


A ver>  Mihstnntial  portion  of  wildlife  reNources  in  tlie  basin  is  supported  b\  valuable  bottomland  along  meandering 
streams.  Sneb  habitat  should  be  preserved.  Streaniside  vegetation  is  also  important  tt>  fisheries  b\  shading  the  water, 
providing  cover,  and  reducing  sedimentation. 


icsouiccs  m terms  which  can  be  compaicd  with  oihei 
Imman  vahics. 


At  the  other  extreme,  big  game  is  scaiee  to  non- 
existent on  nuich  high  quality  habitat.  especi.ilK  on 
huliaii  reservations.  More  rigid  protection  and  en- 
lightened  iiiaiiageiiieni  are  needed  to  lestore  and  inaiii- 
tain  pioduclive  populations.  I he  needs  loi  developing 
fish  and  wildlife  maiiageineiil  plans,  with  partisular 
emphasis  on  harvesting  legulations  on  Indian  leserva- 
lions,  are  gaming  the  recognition  and  coopeialioii  of  the 
various  lubes,  fhe  problem  of  jiirisdiclion  on  Indian 
reservations  eonlammg  both  Indian  trust  and  noii-Indiaii 
owned  fee  lands  necessitates  the  coopeiatioii  and  cooidi- 
nalioii  of  the  respective  .State  I ish  ami  (iame  Depail- 
meiils  to  ilevelop  vvoikable  legnlalioiis.  I Ins  coopetalioii 
needs  lo  be  expamled  to  piovide  loi  public  access  acioss 
Indian  lands  lo  public  Imnliiig  and  fishmg  m inaiiv  aieas 
ol  the  Missonii  Ihisiii. 

It  IS  difficiill  lo  qtiaiitilv  the  Iriie  value  ol  lish  .iiul 
vvildhie  lo  man  Aside  from  the  I'bvioiis  mipoit.mce  in 
piovidmg  hiinimg  .mil  fishing  leeiealion.  these  lesonices 
aie  valuable  lo  ihe  birdvv.ilchei . phologi.iphei , vaca- 
I tone  I and  sight  see  i . scientist . hist  on  an.  .11  nich.m  le.idei . 
sliidenl . and  those  who  simply  love  Ihe  onl-ol-doois  and 
Ihe  crealiiies  llnil  live  there,  lo  dale,  no  adeqn.ile 
svslem  has  been  devised  lo  measme  the  vvoilh  ol  these 


Some  of  the  majoi  land  and  w.iter  leqiniements  ol 
fish  and  vvildhie  identifiable  within  leasonable  limits  aie 
shown  in  table  115.  Ihe  entiles  represeni  siimmaii/ed 
leqmienienis  liom  single-purpose  development  oppoi- 
tiinilies  Ol  polenli.ils.  as  identified  during  the  course  of 
this  siiidv.  Ihe  mventorv  ol  these  polenii.ils  is  not 
complete  not  does  ihe  t.ible  lelleci  l.md  .mil  w.itet 
iei|iiiremenis  thal  inav  he  added  m pl.inmng  liiliiie 
mullipurpose  walei  lesomce  ilevelopnienls.  Not 
meluded  aie  estimales  ol  l.md  and  w.iiei  lesouices  w Inch 
will  be  needed  lo  nuligale  fiitnie  wildlife  losses  lesultmg 
liom  lubitat  numdalion.  ch.mneh/.ilion  and  oihei 
measines.  and  lesouKCs  needed  to  leali/e  vvildhie 
enh.nicenieiil  oppoiinmlies  lelaled  to  w.itei  lesouice 
developmeiil  Re.ih/alion  ol  .ill  lish  and  vvildhie  develop- 
menis  coveied  m table  115  would  veiv  sigmlicaiulv 
eiih.nice  lish  .md  wildhie  lesonices.  but  ihe  total  needs 
loi  the  Missomi  H.isiii  as  a w hole  would  not  be  iiiel. 


\ll  III  all,  the  liilme  oullook  lo  m.imlam  an  adequate 
b.isiiiwide  lalio  ol  'Uppiv  to  ilem.md  foi  lishmgisgood 
I 01  vvildhie  Ihe  pios|vecls  .ue  goml  foi  the  next  III  01 


15  years.  Hiil.  In  2000.  the  ratio  will  lie  dil't'ieiill  to 
mamlaiii  tor  risliirii:  and  almost  Impossilile  tor  «lldlit'e 


unless  hasin  lesideiils  do  some  aggressive  planning  dining 
the  Ilex'  20  years 


k 


Table  115  - IDENTIFIED  LAND  AND  WATER  NEEDS  FOR  FISH  AND  WILDLIFE' 

MISSOURI  BASIN 


Category 

1 and  and  or  W aler 

Identifjed  Needs 
Ml  Subbasins 

Pn\alc  land  Habitat  1 nliancement 

(.\iresor  Stream  Miles) 
d.nSh.lMMl- 

Ikiblic  1 and  Habitat  I nliancement 

both 

2.'  1 5.IIIMI ' 

High  Otiahtx  Upland  Habitat  l*reser\a!ion 

1 and 

>5.11(1(1 

High  Qualitv  Wetland  Habitat  I’reservalion 

1 .md 

Jh  vdoo 

W atei 

1 .IW•.(^.II0|H 

Wildlife  Habitat  Development 

1 and 

1 .s:4,(in(i 

W 1 1 e i 

.\ccess  Jot  ! ishijui 

i .iiul 

4’I.(miiH 

Keservoir  ( onstruction  (Smele  Purposel*- 

1 and 

47  IK  III 

\\  ,1K-I 

2.'.(IH(1 

Dewatered  Slieani  Restoration'^ 

W .Ivr 

4.h:ii 

RoHiited  Stream  Restoration^ 

W atet 

: 4 ill 

' 1 jn  li  .nul  \N  ;jliT  iJL TOijyos  sfimuj  vvnnlil  Iil*  .K  i|iiiri’il  h\  piililii  .liii’iu  ios.  ui  tou  i *r  In  ItMsy.  o opi  .is  'UIum  \\  isi,-  iioiyxJ. 

“LaiuJ  umilil  remain  in  privalo  nwiUTship.  hut  a primar\  Use  uoulil  he  l«»r  v.iljlite  enfiarKeiiieni 
\ereaire  re(iresents  niiK  a tract  i»m  of  pnhllc  I amis  n here  increased  em  phasis  should  he  j:i\  en  l«  • u ildlile  man.iv’enieni 
*^(  )iiK  2 ><'.«»()()  n|  these  acres  are  to  he  acipiireil  in  fee.  I lie  rein  .under  consists  of  e.iseinen  Is  prc*\  idin^  f«»r  preser\  ,iti«  'ii . ^ 

^Unh  acres  nee*.l  to  he  aCLpnreil  In  lee;  e.isemenfs  (or  tishnii!  on  reni. tinder 

^’None  in  I ppiT  Missouri  or  > ellonstone  suldi.isins. 

^Stieain  inikaee  dewatered  for  irniiation  or  «tthei  rei|uireiuents.  Depend. ihle  minimum  lions  arv  desirable  t«*  suppoii  stri.im 
fisheries. 

^Stre.ini  mileaee  p<»lluteil.  Iti  N.iryiiii*  e\lenl.  h\  industrial.  municip;il.  .iiui  a^runltural  n.isies  n lu*re  .ih.iiemeii  t vouKl  result  in  ^ 

necxled  sport  fisfiinj:  restoration. 
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CHAPTER  6 


OUTDOOR  RECREATION 


Tri,)m  the  seiilpliireii  moimlaiiis  and  alpine  lakes  of 
Cilaeier  National  Park  to  the  densely  wooded  hills  and 
nteandenng  stieains  of  the  O/ark  Plateaus,  the  Missoiiii 
Basiti  offers  a ntyiiad  of  varying  seenes  and  oppor- 
tninties  to  the  reereatiottist.  Sotne  of  the  best  known 
leereation  areas  in  the  Ihiited  States  are  situated  within 
the  5l'>.i)tU)  st|nate-mile  basin,  inelnding  Yellowstone, 
filaeier.  attd  Koeky  .Mountain  National  Parks,  the  Hlaek 
Hills  region.  ( iislei  Balllelleld  National  Moiumienl.  and 
l ake  of  the  O/aiks.  I'he  basin  eontains  several  nationally 
known  streams  and  rivers  and  a luinibei  of  very 
iniporlani  and  si/eable  lakes,  inehiding  a eliaiii  ol  si\ 
large  Corps  of  I ngineers  reservoirs  on  the  upper  and 
middle  reaehes  of  the  Missouri  River  that  aeeoiint  lor 
more  than  a million  surfaee-aeres  of  water.  But  most  of 
the  water  resotirees  ol  the  basin  are  not  especially  well 
known  to  nonresidents.' 


Rocky  Moiiiilain  National  Park,  in  a particularly 
beautiful  and  rugged  portion  of  the  Rocky  Mountains,  is 
one  of  the  best  known  recreation  areas  in  the  Missouri 
Basin. 

flic  basin's  recreation  resources  lall  into  thiee  major 
geographic  and  climatic  types,  namely  the  Rocky 
Motiiilams  and  Black  Hills  region,  the  plains  and  prairies. 

t NoiircsMli'Ml  rc(  riMlnMitsls  ;irc  IlKist-  Imitc  oulsiiU-  Iliv  suh 

in  uhufi  ll»c>  rccrc.ilc.  ro^’.inlli’sN  «»•  wIicIIut  (Iicn 
live  within  <>r  the  MiNsitun  h.ivin. 


and  the  O/.iik  Plateaus  of  sonihern  Missouii  The  plains 
and  prairies  are  loimd  m every  basin  stale  and  constitute 
the  preponderance  ol  the  total  land.  While  the  Ro^ky 
Mountain.  Black  Hills.  andO/aiks  regions  have  long  been 
known  as  slimmer  play  and  vasalion  target  areas,  the 
plains  conniry  has  been  belter  known  foi  its  com  and 
wheal  lields.  tattle  ranching,  and  vast  open  spaces 
Nativmal  atienlion  to  the  recreation  resources  ol  the 
Great  Plains  lias  been  largely  lacking.  However,  this 
pattern  is  beginning  to  change  with  development  ol 
more  and  better  opportunities,  lacihlies.  and  promo- 
tional activities.  In  addition,  crowding  at  some  ol  the 
more  popular  luilional  and  regional  attractions  is  begin- 
ning to  lurn  lecreationisls  to  naUiral.  historic,  aichae- 
ologic.  and  water  allraclioris  t'ound  in  plains  recreation 
areas.  This  chapter  deals  with  outdoor  recreation 
assweiatevi  with  land  ami  water  resources.  .Mihough 
emphasis  has  been  placed  on  water  related  activities, 
needs,  and  problems,  the  analysis  includes  estimates  of 
the  land  and  water  needs  for  all  outdoor  recreation 
endeavors  except  himting  and  fishing,  land  and  water 
rec|uirenienls  specifically  for  hunting  and  fishing  are 
treated  in  Chapter  .x.  "ITsh  and  Wildhte." 

EXISTING  RECREATION  RESOURCES 
AND  USES 

Resources  and  Developments 

Outdoor  recreation  resources  m ihe  Missouii  B.isin 
have  been  classified  as  scenic,  hisionc.  and  iialiii.il 
(lypel);  land-oiienleil  (lypelll;  or  vvalei-oiienled 
(lypelllf  Summaii/ed  mfoimalion  on  recre.ilioii 
acreages,  developments,  and  uses  by  ly  pes  is  piesenleil  in 
lables  I It'.  I I '7.  and  I Ps.  The  leciealion  .iie.i  lov.aiion 
pallein  can  be  seen  in  plates  (i  and  7. 

In  total.  I.''*  Type  I areas.  .'.II'M  Type  II  .iieas.  and 
I .h(i4  Type  III  areas  vveie  uivenloiied.  No  i.illy  w.is 
made  of  the  number  ol  private  lecie.ilion  .iieas.  bin  Ihe 
private  sector  has  been  estimated  to  accoiml  for  well 
ovei  NOO.UOn  acres  ol  kind  and  water.  Hie  .ibove  liguies 
mchide  a combmalion  ol  .ne.is  ol  greatly  vary  mg  si/e 
and  lyi'e.  I or  ex.imple.  a Ivvo-.icie  lo.idside  paik  .iiul 
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Table  1 16  - TYPE  I (HISTORIC,  SCENIC.  AND  NATURAL)  RECREATION  AREA  INVENTORY  SUMMARY. 

MISSOURI  BASIN 


\uinbor  \rcaN;  1 

Ai.tcs 

I and  vii4:.::4 

Marsh  12.2'Hi 

\\a!cr  !24.(’i‘M 

lOI  M 

AcliMtiL’s  (h\  popularilv  rank) 

Drivinu  and  M.uhlsccini;  1 

I'Krjkkin)!  2 

( ainpinu  4 

DwcU'pincnis 

l)o\cI»*pLd  \».  reauo  * n.5X2 


iVrc cnlai:c  ol  Xvrca^c  Developed  0 22 

\nnual  ViMlalnui'  1 1 .772..()l)() 

l"Develnped  l.ind  is  l.iiul  mcupievl  vsiih  <»r  nnmedia!id\  .iilj;u,etil  lo  reercation  l.ieililK-s  or  suhstaniialh  miulilicd  Imm  .1 
tialural  eondilinn  Tor  reereation  purposes.  Oilier  reerealiori  land  area  is  eonsidered  to  he  ■utule\  eloped 
-I«»lal  shown  is  that  ti»r  available  recent  visitation  data  oniv.  Actual  current  use  is  believed  lo  he  siend'icantlv  hiiiher  than 
I 1.774. 000  annual  visits. 


Table  117  - TYPE  II  (LAND  ORIENTED)  RECREATION  AREA  INVENTORY  SUMMARY,  MISSOURI  BASIN 


Item 

SKI  SS  VSli  Kl  M.is 

4rcj>  iS.i  I 
1 4tiJ  I S.rt'i 
M4i0'<\.rr«r 
*ilti  > S.riM 
r <Ul  I \aoi 

utiviias 

P"ruUnt>  KjoSinfi 
IVfninn  inj  S«Nw<in( 
s«  iminin^ 

hvKKVinf 
Suture  Mini. 

( jmpind 

Htkiiiii  4nii  Vljikitif 
Pl4> jn|  (•4mr«  A Spoil > 

lllSHill’WISIS 
Ik^cli'prit  S.icjitc 

><l  SirjInifnwrK  Ikirlni'n] 

VISilSililS 
\itnu«l  Kl  . r aluin  Viul< 
Kr|«>itrJ  iln  tSutiwiulo 

1 > t al  .•!  Vr<ia 

S..Ml>>k  >ll«.| 


SlJlr  SUIr  1 Ithinn 

l^lia  *nd  Kunliiv 

Stiir  ind  \m«  anJ 

lawal  Kirkt  Kevii-ilHin  l-iVi 

Pa>k<  iKiiMliMlri  Air«a  lUuhmr^ 


: I'M  i-H 


kOJIifr 

Krfugra 

jnJ 

lUlihrttr^ 


Kw^njlMiiia 


SjiKinil  Rui«iu  Ilf 

Imota  Oml 

jnal  M4ni|tr<nrm 


MinrlUnnni. 

l-ralct*J 


l>a*.* 


1 1 icufa.  la  all  iMc  ii'  iH.  umi'k  fi  an. I ii.«arl'.ar  li.nar  than  ■ i . 

ffiatiinkanJ  Muntink  aia  ah-.m  ■ .,1141 

Karniai^  .nalJiian  a|nkU  naa  Ihc  *ih  aaiakril  nttaila 


Table  1 18  - TYPE  III  (WATER  ORIENTED)  RECREATION  AREA  INVENTORY  SUMMARY,  MISSOURI  BASIN 


VKI  \S  SSli  M Kf  M.l  S 

SrT4«  iSii  1 

I tnJ  • S.t<|«> 

Mat.'  iS.in.! 

*j|cr  0.»»M 

I lUnS.irai 

V nVMIIs 

<H>  fiipiibIMa  Kjniiitft 
Itmini  jfhl  sinhlweinr 
S«  mimiitf 
'A  alcr  Sk  iin| 

Sil  arr  MiaJ. 

Ilun'i'if 

ni.irif  <aim«a  lit  S(«kl- 

■ •I  VM  iiPMI  SIS 
llraailiipral  S r>  ir> 

Ilf  Sira  Inmaiarla  llir>rti.|T.I 

VISII  Stilts 

Si<r..i  If  Kl.  t'alhki  Snat.  Rr|>iflrJ 
iln  lniiia«*Kil>> 

l4lr«i  Sraii.i  SaaiUflr  - I I vit 


Slilr  P(ik. 
irui 


Sufr  I iMimii 

Sm.  4iHl 
tiMi 

Kill  hmra 


iVbJO^  1A.«C 


aJn.inHtrir.1  * aiaa.  .lalapail.  S alii'Haf  aa«l  tiafa  art  If.  I 


Slllr 


■ Rofdwlrl 


SflHHi*!  taklrtal 

SsMIifr  KrarniHia 

Krfugr.  iSrfi' 


Kurrtia  id 
I Jitil 

Indnn  StsnaKrmriK 

Krarnifhin.  Ijnd. 


I*m«ii  Kitn 


s s 


1X4 


K 

“ ° > r 

c‘  ^ i7  ' 

■ ^■■y 
1 
1 

1 ^ 

1 r- 

S vv 

■'■■■••■^'?~  . ..  ' 

>v  M-r 

R I 

1 « 

1 i 

/ 

( 

^ V 
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MAJOR  RECREATION  AREAS 


COMPREHENSIVE  FRAMEWORK  STUDY 

MISSOURI  RIVER  BASIN 

MISSOURI  BASIN  INTER-AGENCY  COMMITTEE 

PLATE  6 


BOUKDiRY 


state  or  national  BOuhDaRt 


POPliLATfO  PLACES 


>«ATiONAL  GK 
UTiL!ZAT(OH 


BlREAu  Of  L 
GOSAIHJ  lAM 


A'LDUFE  AN( 
USE  AND  GAH! 


SueRCGlOh  80UNCAR 


SUBAREA  BOUNDAR 


ST*’t  OR  fHVOHAL  SOUNOARr 

POPULATED  PLACES 
OVER  «9.999  POP  ( J960> 

lO.OOC  TO  49  999  POP  M960) 


O’ 


2,500  TO  '0.000  POP.  ( I960) 


PERENSAl  streams 

DAMS,  lakes  or  reservoirs 

ECOROmpC  dam 

subregita  boundary  

-i6AR. & eOUNCART 
SUBREGIONS 

1 jPPER  MISSOURI  RIVER  TRtBUTAR  ES 

? YELLOWSTONE  RIVER 

2 WESTERN  DAKOTA  TRIBUTARIES 

4 EASTERN  DAKOTA  TRIBUTARIES 

f P) ATTE  N OBRARA  Ri VERS 

6 micclL  MISSOURI  fiiVER  TRIBUTARIES 

7 KANSAS  R' VER 

8 LOWER  MISSOURI  RiVER  TRIBUTARIES 


"1, 

TC^fKA 


E N D_ 

INDIAN  RESERVATIONS  AND  SETTLEMENTS 


NATIONAL  GRASSLAND  AND  LAND 
UTILIZATIONS  PROJECTS  mNG) 


BUREAU  OF  UNO  MANAGEMENT  (PUBLIC 
DOMAIN)  LAnOS 


DEVELOPED  LAND  tQffUCli 

II*  fO  70  *C  7t-iOO  4C.  OKI  >00  u 

wildlife  and  game  refuges,  public 

USE  AND  GAME  MANAGEMENT  AREAS  * • 

RECREATION  ARFAS  AND  ROADSIDE  PARKS  ■ • ■ 

FISHING  AND  HUNTING  AREAS  »» 

ACCESS  SITES  ► 

TYPE  OF  AREA  OWNERSHIP  OB  AOM ' N t $TRAT I ON 

I - SCENIC.  HISTORIC  OR  NATURAL  F FEDERAL  P pRi.ATE 

n • LAND-ORlENTEO  S - STATE  T • TRlBAi. 

m wATER-ORiENTED  L LOCAL  C • COUNTY 

SH;  masv  abl*'.  nc’  s:  jDL  *.0CA.  iNI  t 

6A5EC  -.OCA.  PAP»S.  -Mi.  OMTE  r-CN  >»'M  AM  CAM-  ABji 
SMi.  , historic  and  aRCmEOlC'O  i ARIAS.  “ ’ tv  vA’{  Dlvl. 

M SCfii-AStOUS  UDCBA.  , anL  S’A’t  f'Sf'iNG.  s'  s A>«c  - 

. ff  CB{6'  , M TtC  S an:  as:  hAUB  AvA'LABtt  » ''R  .-ISfRA,  BEC 

R|A’  ,>N  'E  ANC  :L'“[  'Yttt  wr-ftt  «-  '..S  ■ F ICAS'  ,s 

ARLA'.  ARE  S*>vKN  OS  Mi:  ‘ma,  ,-.R  Bt  .OtAt  OS  AKLAs 


OTHER  RECREATION  AREAS 


COMPREHENSIVE  FRAMEWORK  STUDY 

MISSOURI  RIVER  BASIN 


MISSOURI  BASIN  INTER-AGENCY  COMMITTEE 

PLATE  7 


t\ui  mlllioii-jcrc  N'cliow^ioiic  Naiioiial  l“aik  have  hotli 
heeii  iiiveiiioneil  as  iiKlisuhial  icerealioii  areas.  Larjie 
I eJeral  aiul  .Stale  areas,  lurtabls  iialional  I'oresis  aiul 
iialioiial  parks,  eoiilain  maiiv  leerealion  "sites'  as  large 
or  huger  than  maii>  imliv kliial  reeieatum  areas.  It  all 
Klemiriable  reereatmii  sites  aiid  separate  developments 
were  eoiinted.  tbe  total  tunnber  would  ttndoiibledly 
exceed  lO.OOU.  It  is  also  iinpttrtaiu  to  recogm/e  that 
mans  huge  and  basicalU  land-oriented  areas,  sncb  as 
national  I'oiests  and  Indian  reseivations.  contain  a 
immbei  of  water-oiieiiled  enclaves  and  sites.  To  some 
extent,  the  leverse  situation  is  also  true,  but  Tspelll 
sites  wiilim  Tspell  areas  predominate  and  distoit 
statistical  comparisons  slighiK.  Recieatioii  lands  com- 
prise I.S.2  percent  ol  the  total  basin. 

l orn  national  paiks.  nine  national  moiuimenis.  and 
I'lse  other  National  Park  Service-administered  areas, 
including  several  national  memorial  parks,  comprise  ‘>7 
percent  id  the  Type  I acreage.  I he  large  't'ellow  stone, 
(dacier.  and  Rocks  Moimt.iin  National  Parks  account  tor 
the  bulk  of  tbis  category.  Tbe  magtiit'icent  seenerx . 
wildlife  and  other  unique  natural  features  ot  these  parks 
attract  visitors  Ifom  main'  distant  places.  (.)ther  natural, 
histoiic.  and  scenic  recreation  areas  include  Custer  State 
Park  111  South  Dakota.  Chimney  Rock  National  Historic 
Site  in  Nebraska,  and  a number  ol'  public  and  prisate 
historic  and  archaeologic  monuments,  parks,  national 
landmarks,  and  shi mes  at  both  designated  .ind  imdesig- 
naled  sites,  .\lihough  the  I.''*  I \ pe  I aieas  compiise 
oiiK  <>  percent  of  tbe  total  leciealion  lands  ,md  waters 
and  4 peiceui  of  the  total  deseloped  land  (see  liguie  44l. 
lhe>  include  some  ot  the  most  unique  mteiestmg.  and 
popular  recreation  atiiactions  m the  basin  and  sust.iin 
heavy  toi.il  visitation.  Smallei  Tv  pe  I areas  are  tound 
tinoughoul  the  Missomi  Uasin;  hovvevei.  the  hugest  and 
most  significant  scenic  and  naluial  ol  these  aie  situated 
in  the  westein  portion.  Ilisloiical  paiks  and  sites 
predominate  m tbe  eastern  hall  ol  the  basin. 


Radi  I lids  Nalio'ial  >1  iniimeni  is  one  of  the  excelleni 
nainr.d  recreation  area'  lotiiul  in  the  Missouri  Ihisin 


Some  of  the  linest  and  more  extensive  natuial 
enviiomnent  areas  in  the  Nation  are  tound  within  Type  I 
and  11  inventoried  locations  m the  Missouri  Basin.  The 
best  and  most  piimitive  of  these  are  either  now  classilied 
as  true  wilderness  or  will  be  studied  lot  inclusion  in  the 
Nation's  Wilderness  System.  Most,  it  not  all.  are  in 
pristine  condition  and  will  no  doubt  be  designated  as 
wilderness,  bight  existing  wildernesses  within  the  basin 
are  located  in  Montana.  Wvoming.  and  Colorado,  and 
compiise  a lugged  I ..s.'S.OOO  acres  ol  land.'  Six  primi- 
tive areas,  all  situated  within  national  loresis  as  aie 
wildernesses,  are  candidates  for  the  wilderness  svstem, 
three  ol  which  are  in  Montana  and  three  in  \\v  outing. 
The  Is.' .000-acre  Wind  Rivei  Mountains  Roadless  .\rea. 
situated  within  the  Wind  River  Indian  Reservation  m 
Winning,  will  also  be  studied  tor  wildetness  designation. 

.Although  not  speciallv  designated,  appioximalelv 
d.O.'V.OOO  acres  of  land  within  A’ellow stone,  (ilaciei.  and 
Rockv  Mountain  National  Paiks  carry  sulticient  wilder- 
ness value  to  be  olficially  identilied  and  added  to  the 
wilderness  .svsiein.  All  told,  nearlv  4..s  million  acres  ot' 
land  and  water  have  been  specificallv  designated  in  the 
w ilderness-tv pe  category  and  are  now  receiving  wilder- 
ness preservation  protection.  Some  ol  ihe  Imest  horse- 
back riding,  fishing,  and  nature  stirdv  expeiiences 
available  anywhere  can  he  enjoved  in  these  scenic  Rockv 
Motmt.nns,  and  the  importance  and  use  ol  basin 
vv  ildeiness-tv  pe  lands  aie  mcieasmg  steadilv  . 

The  bulk  ol  the  basin's  recieation  land  is  coiisideied 
to  be  Tvpe  II.  m h.isiiallv  land-oiieriled.  More  than 
41  million  .icies  ot  I v pe  II  laiul.  excluding  taim  and 
laiich  lands  used  in  an  extensive  inannei  for  hunting  and 
fishing,  have  been  mvenloiied  as  possessing  signilicant 
lesiealion  v.ilue  Dnlv  one-qnaiter  peiceni  ot  tins  is 


Figure  4a 

POOTICXS  OF  'O'AL  RECRE4TICN  LANDS  AND  WATERS 
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FIGURE  47 

DISTRIBUTION  OF  TYPE  II  (LAND  ORIENTED) 
DEVELOPED  RECREATION  LANDS 


LOCAL  PARKS 
31  % 


State  parks  situated  at  Federal  reservoirs  typify  the 
water-oriented  recreation  areas  found  in  the  basin. 
Shown  in  this  picture  is  a State  facility  of  Milford  Reser- 
voir in  Kansas. 


PRIVATE  SECTOR 
46% 


NATIONAL  FORESTS 
AND  GRASSLANDS  / 
'5%  / 


inajoiTly  of  the  extensive  recreation  activity,  such  as 
sightseeing,  hiking,  and  luinting.  in  the  western  portion. 
In  the  eastern  part  of  the  basin,  smaller  variously 
administered  and  private  water-oriented  areas  support 
most  ot  the  extensive  recreation  activity. 

Since  visitation  lignres  are  incomplete,  the  amounts 
of  developed  recreation  lands  provided  by  various 
.igencies  or  ■'administrative  categories"  shown  in  table 
1 17  headings  provide  a useful  clue  as  to  which  agency  or 
^roup  provides  the  most  lacilities  and  supports  the 
greatest  total  use.  ,\s  indicated  in  figured?,  the  private 
sector,  local  parks,  and  national  lorests  provide  the 


FIGURE  46 

DISTRIBUTION  OF  TYPE  II  (LAND  ORIENTED) 
RECREATION  lands 
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other  Type  D areas 

' PRIVATE  SECTOR  1% 

STATE  FISHING  and 
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niajonlv  ot  the  T\po  II  Licvciopcd  laiuls.  On  these  laruls 
exeelleni  faeihlies  are  available  I’oi  a vaiietv  ot  mieii'ivL 
uses.  National  toresi  rlevehiped  sites  ate  .m  especi.illv 
important  part  ot  the  leereation  scetie  m liie  weste  n 
part  of  the  basin,  wliile  mosi  ot  ihe  local  park 
developments  ate  lonnd  in  the  nuue  populous  souihein 
portion.  In  the  laliei.  some  impoilam  local  lecteation 
developments  sueh  .is  Denvei  s Moiiiu.mi  Ifiiks  aie 
siuialed  oiilside  the  cities  Kelalivelv  hiile  developed 
acreage  is  provided  m oiliei  Iol.iIioiis.  although  laud- 
orieuled  Stale  and  lo.idside  paiks  doieceive  a sigiuliL.ml 
pereeiu.ige  ol  the  total  visu.iiiou 

1 V pc  111  leciealioii  .iieas  .icsoum  loi  a lelalivelv 
sm.ill  pail  ot  the  h.ism's  i.ual  uMealU'ii  l.md  Ih'vvevei. 
vvalei  oiieuied  lecie.itioii  lauds  lonlam  iie.iilv  ivvo-litihs 
ol  file  lolal  developed  acieage  while  ihev  iiislude  oi 
boidei  oil  .V'  million  suil.ue  a^ies  oi  leLiealional 
vvalers.  Ihe  I v pe  III  .iie.is  louml  ihioiiehoiii  file 
Missouri  Ifasiii  suppoii  appioxim.ilelv  h.dl  Ihe  loi.il 
visilalioii  Ihev  provide  iheh.Kkhoue  U I- ■.  ..le.ilioii 
oppoitumlies  avail.ihle  m all  ol  the  easiLiu  .om  • 
the  soulhetii  poiiiousol  the  basin 

III  geiieial.  vv ,ilei  oi leiiled  .iieas  d> ■ iioi  im ■ u P' ^ ale  ■ >i 
tCLpme  huge  ikkIs  ol  uudeveh’ped  oi  exieusive  i.iiul--  as 
do  I V pe  II  aieas  Ihe  II'  I . ilei.il  lescn  uis  .md  s 
nalioii.il  vvildhte  leluges'  aie  ihe  onlv  Ivvo  ".iilnmusi 
lalive  c.itegoiies"  shown  on  l.ihle  I |x  ih.ii  ^oni.im  moie 
lhaii  a h.ilf-milhoii  .uies  ot  leLiealioti  l.md  and  vv.itei 
These  ivvo  gioiips,  vvhiih  asLouiil  loi  |iisi  ovei  .md  |iisi 


'■  N Ui'-n.il  sslI.lliU-  rLlilias'  ils..  iruliiai  .'n,  n.ili.in.il  voKI 
Ml  scXLr.il  n.ili-'H.il  lish  ti.iu  hviii-s  .iiul  .ilhcf  ni  in 


under  2 inillion  acres  respectively,  comprise  72  percent 
of  the  total  Type  III  land  and  water  acreage.  As 
indicated  by  figure  48.  State  parks  and  recreation  areas. 
State  fishing  and  hunting  areas,  and  private  sector 
developments  are  also  inrportant  In  the  overall  watei- 
oriented  recreation  picture. 


FIGURE  49 

DISTRIBUTION  OF  TYPE  III  (WATER-ORIENTED) 
developed  RECREATION  LANDS 


FIGURE  48 

DISTRIBUTION  OF  TYPE  III  (WATER-ORIENTED) 
RECREATION,  LAND  AND  WATER 
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The  greatest  concentration  of  reel  eat  ion  waters  is 
found  in  five  major  reservoirs  on  the  Missouri  River  main 
stem,  in  the  Dakotas  and  northeastern  Nebraska  In 
total.  l akes  Sakakawea.  Sharpe,  brancis  Case,  and  Lewis 
and  Clark,  and  Oahe  Reservoir  contain  84o.()()0  surface- 
acres  of  water.  Upriver.  Fort  Peck  Reservoii.  the 
Canyon  Ferry  Reservoir,  and  several  lesser  impound- 
ments account  for  another  25d.()()0  surface-acres  of 
water.  The  Missouri  River  itself  provides  an  estimated 
127,000  surface-acres  of  recreational  water  valued 
chtefiy  for  boating,  siglrtseeing.  aitd  its  environmental 
aspects.  The  upper  and  middle  reaches  of  the  Missouri 
River  have  especially  high  aesthetic,  histone,  and  wildlife 
values. 

As  illustrated  by  figure  4').  local  parks.  Federal 
developments  at  Federal  reservoirs,  and  Stale  parks  and 
recreation  areas  provide  most  of  the  developed  Type  III 
land.  A large  number  of  these  State  and  local  develop- 
ments. however,  have  been  established  adjacent  to  and 
ulili/e  the  waters  impounded  at  Bureau  of  Reclamation 
and  Corps  of  Lngineers  reservoirs.  Nearly  all  recrealiiui 
lands  and  waters  at  Bureau  of  Reclamation  reservoiis  are 
managed  by  Stale  and  other  agencies;  however,  m many 
cases  initial  facility  development  has  been  provided  oi 
aided  by  the  construction  agency.  The  private  sector, 
which  is  especially  impr'rtaiil  in  the  southeastern  portion 


S''ATE  F'ShiNG  and  hunt  NG 
AREAS  2% 

NAT  ONAi-  W uOi-  REDUCES 
AND  ^'SM  hatcheries  1% 

--other  developed  areas  % 


of  the  basin,  also  piovldcs  a sigmticani  pottion  of  the 
V\pe  111  developed  land.  Stale  lishingaitd  hunting  aieas. 
national  wildlife  retuges  and  hatcheries,  and  Indian  lands 
furnish  e\lensive  watei-orienled  lecication  oppoi luinlics 
but  relalivcK  little  developmcni. 

I he  piecedmg  discussion  has  Kompaied  lecrealion 
areas  within  the  ‘'l\pe  " classiiiealion.  Il  the  cr'inpaiison 
were  made  of  the  osciall  imporlaiice  ol  all  areas 
providing  leciealion.  legaidlcss  ol  t\pe.  ihc  following 
conclusions  can  he  made  Nalional  toiesis  and  grass- 
lands,  private  secloi  developments,  local  paiks.  ami 
Federal  reservoiis  priwide  the  laigest  gross  reciealion 
acreage,  developed  acres,  .md  esimialed  Msiiaiioii  m the 
basin.  These  would  be  tollowed  b\  Stale  parks  and 
lecrealion  aie.is.  and  National  I’.iik  Seixice  holdings  the 
killer  along  wilh  local  p.irks  recenmg  the  most  mtensne 
use.  The  third  group  wnuld  include  public  domain 
(Bureau  of  land  Managemeiil  mills)  and  Indian  lands 
1 he  lomth  gioup  would  consist  of  nalional  wildhie 
retuges  and  Stale  fishing  and  lumtmg  areas  which  ha\c 
been  specificalK  established  lot  fish  and  wildhte 
pm  poses. 

This  compaiison  docs  not  consider  impoilanl  but 
liard-lo-anaK /c  aesihetic  \alucs.  and  dcselopmenl  poten- 
lial  Public  dimiam.  Indian  lands,  and  national  wildhtc 
icliigcs  piovulc  large  acreages  which  have  ni.i|or  poienlial 
loi  addilion.il  recicalional  dcvciopmciii  m ihc  Missouii 
Basin. 


Table  119  - 1965  OUTDOOR  RECREATION 
DEMANDS,  MISSOURI  BASIN 


Sparsely  developed  public  domain  lands  include  a vast 
amount  of  potentially  important  recreation  acreage, 
whereas  a large  portion  of  national  forest  land,  as  seen  in 
the  hackgroutid.  provides  numerous  developed  recrea- 
tion areas. 


Present  Use  and  Demand 

The  available  visitation  figures  recorded  in  tables  I l(i, 
I 17,  and  1 lb.  trrtal  about  I 10  million;  however,  there 
are  many  gaps  in  the  individual  recreation  site  figures 
used  to  crnnpile  the  data,  especially  for  scenic,  historic 
and  natural  (Type  I),  and  land-oriented  (Type  II)  cate- 
gories. The  total  number  of  visits  to  Missouri  Basin 
recreation  areas  in  1965  was  estimated  to  have  been 
approximately  200  million. 

North  Central  region  participation  rates  for  various 
activities  were  obtained  frmn  the  lObO-M  studies  of  the 
Outdoor  Recreation  Resources  Review  Commission  and 
applied  to  subregion  popidation  projections.  Eactors 
were  used  in  the  calculations  tliat  took  into  account  the 
inlluence  of  income,  place  of  residence,  and  future 
increases  in  leisure  time  and  mobility.  The  resulting 
calculated  figures  are  termed  ■‘demands”.  Demands,  as 
presented  in  table  I 19,  arc  expressed  in  “activity-days” 
(an  individual's  participation  in  one  recreation  activity 
during  any  part  of  a day)  and  totals  are  shown  in 
“recreation  days”  (an  average  day  of  recreation  for  an 
individual,  considered  normally  to  be  2.5  activity-days). 
Demands  are  also  calculated  and  listed  separately  for 
resident  and  nonresident  recreationists. ^ 

Demands  have  been  calculated  for  the  10  activities 
most  commonly  associated  with  water.  The  activities 
considered  are  swimming,  boating,  water  skiing,  picnick- 
ing, camping,  sightseeing,  nature  walks,  hiking,  fishing, 
and  hunling.  As  can  he  seen  in  table  1 19.  tlie  first 
eight  activities  accounted  lor  total  |9(i5  basin  demands 


Activity-Days  in  Tliuusands 


Activity 

Rank 

Resident 

1 Nonresident'^  | 

Total 

Swimming 

2 

17.260 

52.506 

Boating  1 

(■*  1 

15.707 

5.705 

2 1 .4  1 2 

Water  Skiing  | 

III 

1.443 

575 

2.018 

FIcnicktng 

3 

27.6K9 

13.922 

4 1 ,6  1 1 

Camping 

« 

4.9h4 

7.538 

12,507 

Sightseeing 

1 

55.465 

68.032 

123.497 

Nature  W alks 

4 

16.6X7 

12,276 

28,963 

Hiking 

9 

2.078 

1.372 

3.450 

rOTAl.S' 

159. :S4  , 

1 

1 26.6X0 

2X5,964 

Ollier  maior  recreation 

activities  (as  taken  from 

data  in  the 

chapter  on  I'lsli  and  Wildlife.) 

Hunting- 

7 

15.751 

! .056 

1 

I6.S07 

1 ishing- 

,s 

26.373 

1.H04 

L 28.177 

I 


Kccrcution  du\  figures  for  lolal  Resident.  N «mresiden t and 
I (»Ial  neinand  are.  nd.7  1 4.  50.672,  and  I 1 4..^ so  respec  li\  els  . 
Rased  on  2.5  aclivities  per  average  dav  of  reereatinii. 

I'igures  considered  to  be  applicable  for  1060  65  pen«»d. 
Nonresident  figures  presented  here  are  totals  fr«>ni  those 
compiled  separalels  for  the  eight  Missouri  basin  subregi«>ns. 
Nonresidenls  of  indisidual  subregions,  uho  tnav  be  basm 
residetJts.  are  ctmnted  as  nonresidents.  It  is  estimated  that  an 
aserage  of  tme  in  lour  nonresident  recreali»>nists  m each 
subregion  is  a resident  of  another  part  «»f  the  basin.  Rased  on 
this  assumption,  the  actual  Missouri  Rasin  resident /non- 
resident demand  ratio  is  67/.U  ( 1 90.064.000/45 .000.000 


activit>  -days). 


amounting  to  2H6  million  activity-days  or  1 14  nulhon 
recreation-days.  Fishing  and  hunting,  studied  separately, 
added  another  45  million  activity-days.’’  The  resulting 
331  million  activity-days  total  should  not  be  considered 
as  the  sum  total  of  all  the  1965  recreation  activity  in  the 
basin,  as  no  calculations  were  made  of  the  demands  for 
such  activities  as  playing  games  and  sports,  skiing,  and 
ice  skating.  A number  of  these  “other"  activities, 
however,  have  been  treated  in  a general  way.  in  studies  ol 
the  eight  Missouri  Basin  Planning  subregions. 

Figure  50  supplements  the  data  in  table  119  b\ 
providing  a comprehensive  breakdown  of  1965  rec- 
realion  uses  and  aclivities  b\  subregions  .All  uses 
so  broken  out  are  given  in  percentage  teims  to  help 
show  III  one  overall  view  which  subregions  and  activities 
are  the  most  popular.  Additional  intormalion  on  tins 
subject  is  presented  under  Projected  Recreuiion 
demands  as  well  as  in  ihe  material  immedialeK 
following. 

Nonresidents  exert  a very  strong  impact  on  basin 
recreation.  Approximately  39  percent  of  the  total 
demand  (including  fishing  and  lumimg)  can  be  atlvi- 
buled  to  nonresidents  of  Missouri  Basin  subregions  in 


^"Kesidvnl"  ilemaiul  wjlliin  a parliiular  Mihrcgioit  iiutuiK's  an 
cstimiitc  ol  lh;it  ongiiiating  frt»m  SMS\\  (Slumiurd  Metro 
politaii  Statistical  \roas)  within  t5o  miles  ot  the  .subregion 
(or  basin ) bourulary. 


^'I'hc  l ish  and  Wildlife  ( hapter  of  this  appendix  treats  fishing 
and  hunting  in  detail-  demand  figures  have  been  evir.icled 
from  that  chapter  and  repeated  here  to  provide  a t«>ta1 
recreation  presentation,  however,  the  figures  have  lx*en 
counted  onlv  once  in  arriving  at  total  demands  and  needs  for 
the  b.isin . 
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FIGURE  50 

1965  RECREATION  DEMANDS 


(iolfing  is  one  of  tlie  more  popular  "other''  recreation 
activities  for  which  demand  has  not  heeji  calculated. 


which  the  demand  is  e.xpressed  and  the  use  occurs.  .Since 
a number  of  nonresidents  in  each  subregion  actually  live 
elsewhere  in  the  basin,  the  percentage  of  nonresident 
demand  for  the  basin  as  a whole  is  less  than  .^9  percent. 
Taking  a basinwide  view.  appro.\nnaIely  b7  percent  of 
the  demand  can  be  credited  to  residents  and  “nearby 
nonresidents”  (those  living  in  metropolitan  centers 
within  LSO  miles)  of  the  basin,  while  33  percent  can  he 
attributed  to  nonresidents,  mostly  tourists. 

As  is  true  for  much  of  the  Nation,  well  ewer  90 
percent  of  the  nonresident  recreation  use  occurs 
between  May  and  late  September,  with  the  peak  period 
between  June  15  and  .August  35.  The  major  vacation 
destination  areas  in  the  Missouri  Basin  are  the  Black 
Hills.  0/arks,  and  Rocky  Mountains.  The  presence  of 


'Uch  sceilk'  ;iiul  iialui.il  areas  as  Glacici  amt  'l  ellou stone 
\alioiial  Parks  aeeoiiitls  loi  iioitresideiils  who  create  70 
to  75  (lerceiil  ol  llie  demaml  iii  llie  'i  ellow  sioite  and 
L'pper  Missouii  siihieiiioiis.  I veii  llioueli  iiiosi  eastern 
and  soiillierii  parts  ol  the  basin  are  not  known  as 
Vacation  areas,  they  are  crossed  by  tiiajot  navel  routes 
carrying  vacationists  Irotti  eastern  and  Cneat  lakes’ 
population  ceiiters.  ,\s  a result,  all  Missouii  Basin 
subregions  enjoy  the  beiiet'its  of  a sigtiilicanl  ainotint  ol 
stop-over  totirisl  u.se.  I.xcluding  those  locations  where 
exeepttoual  or  nationally  known  oppoi lunities  aie  pro- 
vided. most  ol  such  use  is  now  liiittled  to  very  hriel  slays 
or  overnighi  strips. 


basin  are  situated  in  these  localities.  Residents  engage  in 
ouldoor  recreation  activities  the  year  aiouiid:  and  in 
regions  where  good  winter  spoils  opportunities  are 
available,  such  as  near  Denver.  ol'I-seasoti  use  is  sub- 
stantial. However,  the  iiiajor  recreation  season  even  loi 
residents  extends  Iroiii  early  .May  through  October,  hi 
Ihe  southerti  part  of  the  basin,  especially . pleasant  s|)nng 
and  fall  weather  can  produce  some  surprising  use  liguies. 
May  visitation  at  several  Pederal  reseivoiis  near  Deiivei. 
for  example,  often  surpasses  that  of  Atigu'l 

The  most  popular  and  seasonally  ciowded  lecreaiion 
areas  in  the  basin  are.  in  nearly  all  cases,  either  ( 1 I in 
well  known  vacation  target  desimaiions.  id)  in  or  neai 
iiiajoi  population  centers,  and  oi  ( .'ini  locales  ol  hniiled 
lecrealion  oppoilunily.  Some  ol  the  nu'sl  populai  (and 
olfen  congested)  lecreaiion  areas  in  the  basin  include  the 
lollowing.  ^ellovv Slone  National  I’ark  and  env lions. 
Souih  Dakota  portion  ol  Ihe  Black  I lills  legioii.  l.ake  ot 
theO/aiks,  Rocky  Mountain  National  Park  and  enviions. 
foothills  and  close-ni  mounlain  lecieation  areas  west 
of  Denvei,  Roosevelt  National  l-orest  in  Coloiado. 
Gallatin  National  l oiesl  in  .Montana,  and  the  Okoboji- 
.Spiiil  lake's  aiea  in  northwesiein  Iowa  Ihe  most 
heavily  used  I edeial  leservons  m the  basin  are:  l ewis 
and  riaik  1 ake  in  norlheasiei n Nebraska  and  souih- 
easlein  South  Dakota.  Oahe  Reservon  in  the  Dakotas. 
Pr'imne  de  leire  Reseivon  in  Missouri,  t heiiy  ( leek 
Reseivon  at  Denvei.  .ind  Iiittle  ( leek  Reseivon  in 
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MAJOR  VACATION-DESTINATION  AREAS 
AND  INTERSTATE  HIGHWAYS 
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Inleiisive  use  at  the  Madison  River  l arlluiuake  Vrea 
leslifies  to  file  great  seasonal  poptilaritv  ol  siehlseeing 


.■\ppioxnnalely  5(1  peiceni  ot  ihe  lecieaiion  rieuiand 
sludied  Is  vvatei-dependeni  Heavy  deiitaiid  loi  vvatei- 
based  lecie.ilion  oppoitiimlies.  especially  those  lhal  aie 
leseivon-b.ised.  is  siioiigly  assiKuied  with  one  oi  nioie 
ol  ihe  lollowing  loin  coiuhlioiis  ( I I the  .iciCssibihly  lo 
huge  iiiban  popnlalioiis.  (.'I  ,i  shoil.ige  ol  alleinale 
oppoilnmlies.  williin  ,i  le.isoii.ible  ii.ivel  disiaiKe.  ( .H 


Well-known  seenie  altraelions  draw  millions  of  iion- 
resirleiil  visitors  each  year  as  at  Ihe  Si  Nlary  I'.ntranee  to 
(daeier  National  Park 


i.lliiialii.'  Loikliijoiis  asM)i.i.iU'i.l  wall  IfmpciaUao.  luiiai' 
aatl  ol  season,  aiiii  (4 ) eeonoiiae  eoiklaioiis 

assoeialeii  \miIi  Jisposahlc  iikoiao.  All  ol  those  taelois 
eieale  a heavy  vleniaikl  loi  walei  hasevl  leeiealion  in  llie 
popnlons  poition  ol  the  hasni.  l arge  meliopolaan  areas 
vveie  eonskleievi  lo  eieale  a ileiiiaikl  uilliiii  a ‘'.■s-iiiile 
laihiis  aikl  ihe  lessor  nihaii  areas  uilh  a 5l)-iiiile  i.kliiis 
Mills,  large  iirbaii  areas  oiilside  hul  near  lire  hasiii 
houiklais  iiiniieiiee  the  demaikl  loi  walei  hased  leeie.i- 
lioii  wilhiii  Ihe  hasiii.  I igiire  .'vd  shows  the  areas  ol 
heaviest  waleidiased  leerealroii  deinaild,  whieh  are 
geiieialK  easi  ol  lire  '>‘hh  Meikliaii  and  in  lire  area 
eeiileiing  on  Denver,  heivveen  Colorado  S|)inigs  and 
Cheyenne,  Wvoniiiig.  Die  iinpoiianee  oT  vvaler  leeiea- 
lioii  uilhiii  Ihe  loealilies  is  evideiieed  h\  lire  lael  llial 
eveiv  Slate  park  svilhhi  the  Kansas  |iortion  ol  ihe  hasin 
Is  leservoii  based. 
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AREAS  OF  HEAVIEST  DEMANDS  FOR 
WATER  BASED  RECREATION 


Ihe  siinalion  lelative  lo  “walei  leeiealion  " is  tpiile 
diHeieiil  in  Ihe  hulk  ol  lire  iioilhein  and  vvesiein  |iails 
ol  Ihe  hasin.  I’ressiiie  is  relieved  nialeiiallv  h\  ihe 
availahilily  ol  l.iiid  I'Msed  op|ioiHniilies  on  huge  I edeial 
and  liklian  hoklings.  Mieshoil  siiininei  season  and  lower 
walei  leinpeialnies  ihseoniage  use  ol  leservoii s ami  lakes 
loi  liodv  eonl.iel  spoils  sneli  as  w.iiei  skiing  .iiid 
swiniiniiig  I’lessiiie  on  avail.ihle  laeihlies  does  not 
oiigiii.ile  lioin  the  sin.ill  and  dispersed  hk.il  popiil.ilion. 
loiiiisl  use  ol  nnpoiiikled  w alei  areas  is  lighi  due  lo  ( I I 
lire  ,i\ .iil.ibihu  ol  siinil.ii  uMe.ilion  .'ppoi  iiniilies  ne.iiei 
home,  and  I 'I  ihe  ineonvenieik e ol  liaiispoiline  ei|iiip- 
ineiii  Sikh  .IS  ho.iis.  skis.  eie..  lo  ,i  disi.nil  .ne.i  ih.ii 
al  lord'  oiiK  I nil  I led  oppoi  i niiilv 

\s  a lesiill.  leseivoii  h.ised  dein.inds  in  ihe  noiili  ,nid 
inosi  ol  the  wesleiii  p.nl  ol  ihe  h.ism  lOiild  he  deseiiherl 
■IS  hghi  to  nioileiale  ,n  le.isi  when  Foinp.iied  wnh  ihe 
.ne.i  east  ol  ihe  n0|||  Muiidiaii  ( lowiling  ikeliis  al  ,i 


niinihei  ol  s| i.negk  ,ill\  hk.ik-d  poinls  on  waters  in  lire 
iioi ihw esieiii  hasin.  hiil  geiiei.il  songesiion  and  suveie 
shoil.ige  ol  opjioiinnilv  oi  oppoiiiinilv  .illeiiialives 
known  lo  inikh  ol  lire  sonlhe.isl,  li.ive  inn  \el  heeii 
le.ili/ed. 


Ihe  o\how  lake  al  DeSolo  National  Wildlife  Ketnge  is 
silnaled  williin  the  easleni  area  of  "heaviesi  demand  lor 
water  based  reerealion  " 

Ihe  inloimalioii  preseined  on  eiiiienl  use  ami 
demands  has  eenleied  on  ,i  deseip'lion  ol  ihe  loim  ami 
inagnitnde  ol  overall  leeie.ilion  pressmes  on  the  v.iiioiis 
segmenls  ol  ihe  ii.isin.  I ollowmg  is  ,i  disenssioii  ol  ilie 
speelfie  leeiealion  aelivnies  whieh  h.ive  been  simlkkl. 

Swimming  is.  b\  lai.  the  iiiosi  popiilai  w.nei  spoil  in 
ihe  basin  and  laiiks  seeoml  foi  all  .leliviiies  sindied.  Mosi 
swimming  oeeiiis  ,n  |iools.  as  a lesiili.  ilie  reijniiemeiil 
lor  beaehes  and  onldooi  w.neis  has  nol  been  eoni- 
nieiisiiiale  wnh  Ihe  high  dem.nid.  Ih'wevei.  ihevvaim. 
hniiml  elmiale  and  lavoiable  leseivoii  .nid  "saiid-pil  " 
lake  developmeni  oppoi limnies  ol  llial  poiiion  oi  ihe 
basin  easi  ol  the  'iO|li  Meiidi.ni  have  pionioled  ,i 
eoiiskleiable  aniomil  ol  beaeh  swnniiinig  demand 


I ako  ol  llie  O/arks  Sl.ile  I’ark  eonl.ims  one  of  the  verv 
popni.n  he.kh  swimming  sites  in  ihe  he.iv  v water  spoils 
demand  aiea  e.isl  ol  ihe  'biili  \haklian 


I ishing  and  bo.nnig  .iie  ihe  se>oml  .iiid  ihiid  mosi 
popiil.il  w.iiei  spoils  .mil  Ihe  lillli  ,md  si\ih-i.inked 


.KliviliON.  Mosl  ol  llu.’  domaiKis 

uith  l.ikON  .md  u.‘M.'rvoirs.  Sli\';im  iiiid  iivoi  .k1imi>  I' 
^oiiliiK’d  iiuisll>  III  llic  wcsloui  .md  nnillu-m  p.iiiN  ol 
llic  h.iMiL  111  llio  hillL'i.  cspcculK  III  llio  iiuniiii.iiii'  .md 
liisllikiiid-.  ol  \\\omlii;.;  iiiid  Moiiuiiui.  iik'  IouiuI  some  ol 
llic  ImesI  eold-u.ilei  slie.im  .md  Im.il  lisliiiis;  oppoi- 
limilk's  III  llio  Nlllloli.  llio  \llsMUlll  KllOl  lllld  \llssollll 
Ki\oi  lOsoiAoii.  .ibooo  ,Sioii\  ( il\  .ilso  pioiido  imii|uo 
.iiid  s;oiioi.ilK  miiloiiisod  possibiliiios  loi  I islimg  .iiid  boiii 
oiiilsliig.  \ \oi\  kiigo  ponioii  ol  llio  b.isiii  doilKiiid  loi 
bolli  aoluilios.  Iiowovoi.  Is  mol  bv  a iiuiiiboi  ol  popiil.ii 
I odoi.il  and  pin.ilo  pouoi  ooiiip.iiis  losonoiis,  ospooi.iHv 
llioso  m Missouri,  iioillioiii  K.iiisas.  soiillioni  Nobiask.i, 
lloitliuosloiil  ( oloi.iiio.  aliii  .il  l.ou  Is  and  ( kiik  I .iko  on 
llio  Missoni  I Ri\oi . 


iiibaii  popnkilioii  I’opnkn  loo.il  p.iiks  .nul  uaioi  b.isoil 
looio.ilion  .110. Is  111  llio  sonilioin  li.ill  ol  llio  b.isin  .ibsnib 
Ml  poiooiil  Ol  iiioio  ol  llio  loial  I'lonis king  dom.ind. 

llio  loiiilli  mosl  popnkn  basin  lOsio.ilioii  ailniis  is 
li.ilnio  ii.ilks  l.ilso  known  .is  ii.ilnio  siiuK  I.  slosoK 
idonliliod  willi  ollioi  .k  1 1\  Il  los.  ospo.  lalK  siglilsooing  \' 
ibo  po|inl.ilioii  ol  llio  N.il/oii  .iikl  ibo  b.isiii  lias giadnalli 
cli.mgod  lioiii  bask.ilU  iiii.il  lo  nib.ni.  .in  aggiossno  il 
noi  IngliK  soioiililk  pnisiiil  ol  n.ilnio  .issos lal loii  and 
k now  lodge  li.is  ol ol  \ Oil . ( lOi  101  .il K . loo  low  oppoi liiiiil los 
loi  pl.ninod  ii.ilnio  w.ilks  li.iio  boon  m.ulo  .ii.nlablo.  bin 
laiioiis  .igoiioios  .110  now  boginning  lo  pnnido  sposi.ili/od 
l.ioililios  loi  llio.kliiili  Iboioii  Ingli  iialnio-slndi  uso 
ol  N ollow sloiio  \alion.il  I’.n  k ,ind  ol  I loSolo  and  Si|ii.iw 
C'look  \al  lon.il  \\  lid  I lie  Roingos  in  llio  o.isloi  n end  ol  llio 
b.isiii,  .most  lo  llio  glowing  popnknili  ol  ibis  loini  ol 
looioation.  In  .i  niimboi  ol  .noas.  the  iiiloiosi  in  ainl 
ilom.iikl  loi  n.iinio  suidi  Oijiial  oi  oxoood  llioso  loi 
linni imt  and  I islniio. 


|{i)aliiig  is  a popnlar  .loliiili  witb  basin  losidonis.  L\- 
oollonl  oppnrinnilios  .iro  aiailablo  on  the  basin  s rosor- 
inirs  snob  as  llio  Lewis  aiul  ( kirk  l.ako 

W.iloi  skiing  Is  llio  loasl  popnkii  ol  llio  1(1  .lolivilios 

slndiod.  bill  Ibis  Is  kiigoK  bos.inso  ol  the  spooial 

oipnpinonl  .md  skill  loipnroil.  Il  b.is  boon  one  ol  ilio 
l.islosi  glowing  looio.ilioii  .kliiilios  Ibo  spoil  nooos- 
. Halos  s|i.kO,  wlikh  Is  iisn.illv  nol  .ii.nlablo  on  kikos  ol 
loss  lb. Ill  .ib.iiil  ,'IHI  sinl.ioo  .loios,  W.iioi  skiing  is 

iiiodoi.ilolv  (ropni.ii  ibiongboni  ibo  b.isin.  bnl  aboni '((I 
pOKoiil  ol  Ibo  iloni.iiiil  Is  .issooi.iloil  iiilb  losoivoiis  in 
ibo  loin  soniboin  siibiogioiis. 

Sigbisooiiig  Is  ibo  mosl  popnkn  ol  llio  aoliiilios 

.liiiliod  II  Is  goiioialli  soiisidoioil  lo  sonsisi  ol  loninig 
.Hill  obso'iiing  ,ii  1 1 .k  I lolls  bi  ...II,  bnl  il  o.iii  ooioi  .i 
innllilndo  .'I  Josoli  lokilod  pnisuils,  iiklndiiig  iisiinig 
bisloii.  silos  .mil  i.ikiiig  pliologi.ipbs.  Ibo  .loliiili  b.is 
Illinois, il  .ippo.il  lliionglioni  ibo  b.isin  .mil  loin isi s spoiid 
.III  . .p.ki.illi  l.iioo  pouonl.igo  ol  ilk'll  iniio  piiisiiiin;  ibis 
[i.isiiino  \[rpi.i\ini.iloli  poiionl  ol  ibo  b.isin  sigbl- 
sooing  iloiii.iiid  Is  .issuoi.iloil  null  ibo  lliioo  iiosloin 
siib I O'ji' n I s il  [ipoi  Miss.iiiii.  Nollowsinno  .ind  IM.iilo 

Ni.'I'mi.i  I 

I’k  III.  i.iiio  I .ink  ibii.l  III  popni.ii  III  .nul  II  loo  oii|oi  s 

I niinoi  -.il  ippo.il  lliioiiL'Iioiii  llio  b.isin  llowoioi.  pk 
Ilk  !■  I'iO  I'.  'iitinoK  .IS  i.ii.'ii  null  no. is  *il  iii.iiin 


ii'4i 


\ iowing  and  pbolngiapbing  big  gaino  in  nalional  parks, 
as  in  'i'ollowsiiino.  is  an  ospooialli  popnlar  lonn  ol 
nalnr  ' sindi 

1 1 nil  I mg.  ibo  SOI  on  ill  most  popnkn  .u  lii  Hi  . is  o.  loiod 
III  oonsidoiabli  iiioio  dol.nl  in  llio  .liaploi  on  1 isb  .nul 
Wildlilo.  Soino  ol  ibo  bosi  big-g.nno.  npl.ind  biid.  .md 
ii.iloilowl  bnnling  lo  bo  lonnd  m ibo  \aiioii  is  .nail.iblo 
in  Ibo  notiboin  b.ill  ol  the  basin,  bnl  .ippio\nn.ilol\  o' 
poiooni  ol  ibo  lol.il  bniilnig  doin.nid  is  assooi.ilod  w iib 
llio  loin  siibiogioiis  III  Ibo  soniboin  bait  ol  ibo  b.isin 
iilioio  ibo  bnin.in  popnkilion  is  oonoonli.ilod  Mosi  .n 
ibo  binilmg  iboio  is  done  on  pm. no  kinds. 

I bo  popnkn  III  ol  i, mi  ping,  llio  nnniboi  oigbl  ,u  in  Hi . 
londs  |o  bo  iogion.ili/od.  .illbongli  in  p.nl  ibisisdno  lo  a 
slh'il.igo  ol  opi'oi I iiiiili  III  iiuioli  ol  Ibo  pknns  ( ampiiig 
doin.ind,  ospoii.dll  bigb  in  i.k.iiioii  dosini.ilioii  .no.is  .nul 
.dong  m.noi  II. nol  lontos.  is  siiongli  assiuialod  iiilb 
loiiiisis  .md  oiboi  i.io.ilionois  Ibo  singlo  inosi  popnkn 
v.nnpnig  .no.i  in  Ibo  b.isin  n ibo  lil.uk  Mills  loguni  Ibo 


ihree  western  snbieginns  eomhined  wall  the  mljneenl 
Black  Hills  absorb  54  percent  ol  the  total  caini'itig 
demaitiJ.  I'lie  gtowth  ot  camping  in  the  past  21)  years  lias 
been  sil'nillcaiitlv  greater  than  I'oi  the  aveiage  ot  all 
aettvities. 


tactlity  suipluses  in  some  aieas.  e\ei\  subiegton  shows 
an  oveiall  delictt  oi  between  II  and  25  peicetit.  I he 
greatest  cmrent  shoitages  are  toimd  m the  tom  snb- 
legtotis  lepiesetittng  the  Inglils  populous  sonthein  halt 
ol  the  basin  and  m the  N'ellow  stone  Kivei  diainage  ot 
norlhein  Wyoming  and  soniheiii  Montana. 
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APPROXIMATE  PERCENT  OF  1965  RECREATION  DEMAND 
MET  BT  EXISTING  SUPPLY 
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Demand  is  limited,  but  excellent  opportunities  for 
hiking  and  climbing  exist  in  mountainous  areas. 


lower  Missouri 
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PERCEN 


The  total  demand  I'or  hiking,  the  ninih-i .inked  activ- 
ity. is  relatively  small,  due  to  the  tact  that  hiking,  as 
opposed  to  "walking  lor  pleasure."  normally  includes 
the  use  of  trails  and  toting  of  pack.  lent,  or  provisions.  It 
the  basin  demand  lor  walking  for  pleasure  were  calcula- 
ted. it  would  probably  surpass  that  for  sightseeing. 
Hiking  demand  is  distributed  moie  or  less  comniensurale 
with  the  distribution  of  population;  however,  much  ol 
the  demand  in  the  southern  basin  is  unlulfilled  due  to  a 
lack  of  good  opportunity.  Ihe  best  opporlunilies  for 
hiking  are  in  Ihe  western,  mountainous  areas  in  national 
forests  and  national  paiks. 

Other  iinporlanl  basin  rcLiealion  oppoi tunnies  in- 
clude driving  for  pleasure,  playing  games  and  spoits. 
attending  ouldooi  games,  snow  skiing,  ice  skating, 
sledding,  snowmobihng.  Iioiseback  riding,  bicycling,  and 
attending  outdoor  ;onceils  and  diama.  Ml  of  the  wmlei 
sports  menlioned  aie  especially  nnpoilant.  and  skiing 
and  snowmobihng  have  enjoyed  ralhei  icceni  sliaip 
increases  in  popularity  both  m aiul  outside  Ihe  basin. 
Oppoi iimilies  loi  skniig  are  limitevl  mo.ily  to  the  Bl.ick 
Hills  and  K.icky  Mountain  regions.  The  bulk  ol  the  b.isui 
sutlers  lioin  a shoilage  ol  good,  close-in  op|ioiiunilies 
lot  iiiosl  A inlei  snoi  Is. 


.Subregion  data,  averaged  loi  Ihe  basin,  indicate  there 
are  moderate  to  modeiately  seveie  shoi tages  of  adespiale 
camiimg.  bo.ii mg.  and  water  skiing  facilities;  nu'derate 
shortages  ol  picnicking,  swimming,  and  naliiie  walk 
facilities;  light  to  modeiate  shoitages  ol  lishmg.  sight- 
seeing and  mlorniation.il.  wmiei  sports,  and  Inking 
facilities;  and  light  shoitages  ih  loadside  lacihties  The 
adeL|uacy  ol’  ceil.un  oiliei  lacihties.  such  as  those  lor 
games  and  spoils,  has  not  been  analyzed. 

In  geneial.  a combination  ol  the  highest  and  lowest 
quality  tacihlies  m the  basin  is  loiind  m Ihe  noiihein 
and  western  areas.  In  most  ol  the  soiilhein  and  easiein 


Adequacy  o(  Present  Recreation  Facilities 


II. e lesulls  ol  geii'.'i .ill/  d .in.iKsesol  the  lecieation 
lacililv  supply  viemand  picture  m e.ich  ol  the  eight 
Missonti  Basin  siibiegions  lor  I'tns  ,ue  shown  in 
liuiiie  5.'.  .Miliough  iheie  .ne  loc.il  ilmc.iIioii  I.iiuI  .mil 


In  general,  the  greatest  eurreni  shortages  of  faeilities  are 
found  in  the  more  populous  southern  p.irl  of  the  basin 
In  this  seene.  campers  .ne  (ilerallv  j.immed  into  ,i 
campground 


parts  ot  tlie  busm,  lacililN  quality  is  less  variable  and 
eould  be  described  generally  as  nearly  adequate  to  good. 
There  are  e.seellent.  as  well  as  poorly  located,  developed 
and  inaintained  recreation  lacihties  In  all  pails  ot  the 
basin,  including  the  southern  and  eastern  portions. 

Trends  in  Programs 

The  Missouri  Basin  was  the  setting  lor  the  precedent- 
breaking establishnient  of  the  first  of  four  major  types 
of  conservation-recreation  areas.  Yellowstone  National 
Park,  the  first  iiiajor  scenic  area  to  be  set  aside  as  a 
"public  pleasuring  ground”,  was  established  in  1X72  and 
marked  the  real  beginning  of  the  far-tlimg  national  park 
.sy  stem.  Creation  of  the  Yellowstone  Timberland  Keserve 
111  IXdl.  later  to  become  in  part  the  Shoshone  National 
Forest,  signaled  the  beginning  of  a great  national  forest 
system.  The  first  national  monument.  Devils  Tower,  was 
set  aside  in  IdOb.  Finally,  the  Bob  Marshall  Wilderness 
.Area  in  northwestern  Montana,  the  first  wildland  to  be 
so  designated,  was  established  m ld40.  The  first  tract 
acquired  by  a Slate  for  park  inirposes  in  the  basin  was 
the  site  containing  Forts  Abraham  Lincoln  and  McKeen. 
on  the  west  bank  of  the  .Mi.ssouri  River  near  Mandan. 
North  Dakota.  The  Stale  acquired  this  tract  from  the 
Federal  Government  in  IdOX. 


Fort  McKean 


The  Civilian  Conservation  Corps  program  m the  late 
.hl’s  provided  an  important  impetus  to  outdoor  recrea- 
tion within  national  parks,  stale  parks,  and  foiesis.  Since 
World  War  II.  the  leciealion  piogianis  have  expanded 
significantly  Most  ot  this  growth  has  occurred  since  the 


earlv  D)50's.  .\  new  awakening  to  the  impoiiaiice  I'l  ; 

lecrealion.  and  a leali/alion  ot  the  development  lag  that  I J 

began  m l‘t4l).  surfaced  in  the  inid-l'tfO's  In  I'lsri.the  : j 

National  I’aik  Seivice  milialed  its  Mission  bo  Project,  the  ^ 

I .S.  Forest  Service  strengthened  its  reciealion  planning  | 

and  development  with  the  1057  Operation  Outdoors  i 

Program,  and  several  basin  states  started  then  lust  real  i j 

paik  systems.  In  addition.  Congress  established  the  1 

Outdoor  Recreation  Resources  Review  Commission  'j 

which  led  the  way  to  a national  i_ompreheusive  survey  ot  < 

recreation  resources  and  needs.  : j 

Since  IbbU.  the  reciealion  planning,  development.  j 

organi/ational  impiovement.  and  legislative  action  that  J 

has  taken  place  m the  basin  has  probably  e\v.eeded  that  | t 

of  the  previous  -'U  years.  To  a large  degree  this  activity  | j 

has  been  aided  by  iiweplion  of  several  new  Federal  j 

assistance  programs,  including  the  Land  and  V\ater  j i 

Conservation  Fund  program.  Moreover,  the  demand  for  ; j 

more  and  belter  recreation  facilities  and  opportunities.  i : 

especially  those  that  could  most  logically  he  furnished 
by  the  State,  local  government,  and  private  sectors,  has 
increa.sed  greatly.  Currently  there  is  an  increased  tempo  ; 

of  municipal,  industiial.  watei.  and  traiispoitation  m 

development.  This  m turn  is  creating,  modify  ing.  and  1 ^ 

eliminating  basin  recreation  lands  at  a relaiively  rapid  ; j 

rate,  a silualion  which  requires  a keener  awareness  I'f  f . 

recreation  and  natural  beauty  values  at  all  levels  of  ' ; 

government.  | 

In  Montana.  Wyoming.  Colorado,  and  most  ot  ilie  : 

Dakotas  west  of  the  Missouri  River.  Fedeial  programs  ; ? 

have  been  tradit'onally  dominant.  In  these  areas,  facih-  i 

ties  and  opportunities  provided  by  'he  National  I’ark  j 

Service,  the  C.  S.  Forest  Service,  and  .Army  Coips  ot  1 

Fmgineers  are  especially  important.  The  Bureau  of  i , 

Reclamatutn  indirectly  supports  major  programs  through 
providing  a number  of  reservoir  lands  and  waters 
administered,  for  the  most  part,  by  slate  and  local 
agencies.  Secondaty  or  specialized  opportunities  aie 
available  on  sizeable  but  largely  undeveloped  lands 
administered  by  the  Bureau  of  Land  Management,  the 
Bureau  of  Sport  Fisheries  and  Wildlife,  and  the  Deparl- 
menl  of  Del’eiise.  as  well  as  on  many  private  Indian  and 
tribally  owned  lands.  The  Soil  Conservation  Service's 
small  watershed  progiam  llM...'bb)  jirovides  opportu- 
nilies  for  leciealion  on  single-  and  multiple-pui pose 
Hood  contiol  facilities.  Intensive  recreation  planning  ' 

and  or  developuieni  piogiams  involving  these  programs 
aie  |Usi  gelling  underway,  l.ocal  reciealii'ii  programs  in 
this  western  basin  area  have  been  relatively  sliong  m 
largei  cities  and  towns  and  generally  weak  in  smaller 
comiiumilies.  while  a lew  counties  suppoit  lecieation  ' 

activities  oi  systems  ot  any  kind.  I ntil  lecently.  the 
investments  m Stale  paik  progiams  h.ive  been  modest  or 
nonexisienl  All  Stale  park  agencies  vv iihm  the  basin  aie 
still  seiioiisly  undeilmariced  and  undeisialled  This  does 
not  necessaiily  lelleci  on  the  magnitude  or  qiiahiv  ot 

l'*s 


1 


I liis  i'  iitili/ini;  one  ot  the  m;m\  I oivel  Ser.ice  recriMlion  vilee 


111  Nel'i.i'l- .1.  llie  o.i'ioin  D.ikoU'.  muiiIiu esieiii  Mm- 
lie'"!,!.  I.iw.i,  Miss.iuii.  jikl  Si.ile  le.  kmIioii 

ilcselojimeiil'  jikl  I'loei.niiv  .iie  eciiei.ilK  JoniMi.iiii  \ll 
SkiIO'  hi  tliu  L'cnei.il  .iie.i  .iie  iiuiiH.iimiie  l.iiee.  uell 

>le\elopeil.  .iiul  u^ll  ilK  eompieiieiisHe  I'.iik  .iiiil  lOvUM- 

Ili'H  swieiHv  ll'iuiki'i  I eili'i.il  ,|N  well  .is  Sl.ile  .iiul 

piH.ile  u'seiMHis  I'loMile  ni.in\  "I  llieu.ilei  iiiipoiiml- 
iiieiil--  ulieie  Sl.iU’  lecK'.il e hi  ,iu--.  ,iie  1ih.iU\1  I lie  .hi1\ 

I evlei.il  ,ieeiK>  lli.il  pio\nle-  .iiul  .klminislei s .1  -iit'- 
-l.iiili.il  niiiiibei  oi  K\ie,iliiiii  l.i.ilities  lieie  |s  ilie  ( "ip- 
iH  I iiL'iiieeis  \e.iiii.  I'k.il  u\ie.i!HHi  pi'iei.mis  .iie 

■jeiiei.ilK  .piUe  slioiie  lli  llie  l.iieei  l"\\n  .nul  .ilies.,iikl 
i.ili'je  IiiHit  -lioii'j  In  ue.ik  III  Hiullei  . ■ Hiillliiiill k'' 
MiIi'MI'jIi  Hie  siiii.iiiiHi  \.iiie'  eie.ilK  Imiii  .Hie  pl.i.e  I.- 
•iii.'Hiei.  ,1  iiiiiiiH-h  ,.|  ..  hhiU  p.iik  .lislikl-  .iii.l  I'.'.ii.i-. 
Ii.oe  . II  . ,;.i!>|i -lie.l  iii  llie  e.isleiii  li.il'  H llie 
.III-'  ■•lilt  . Hpi'iHtiiie  ni.ii'’  I’l  ekii'  Ik  I .'.I 

nlie  'Hills  l.k  k III  .1  I lilts  "Psel'  il  l"ll  >'•  Ml ,! 


iii.ikiiie  .IS .iil.il'le  iiiilliiHis  . 
l.llkis  liH  llllHlllie  .llki  llslilll; 


PROJECTED  RECREATION  DEMAND 


Future  Recreation  Trends 

M.uu  t.KtniN  .110  oonst.iiilK  .It  Wink.  itr.iJii.ilK 
iiioio.iNiiio  oi  ilooioaMiii;  llio  popuhints  ot  ooilam  ^pnili. 
clumpiilo  uvioainmislN'  \aoalnni  llabll^.  aiij  alunina  tlio 
icmuiioo  llial  makco  imidinn  uvioaluni  poNsiblc.  It  in 
poNNibk-  that  luph  .|iialit>  ouM  water  ti'oiit  tisliina. 
lOaJiK  .nailable  to  the  .neraeo  ( nIin.Klnaii  in  I'bid,  hki\ 
lequiie  a leNeiAalnni  .ukI  a s|ieei.il  lieeine  in  20011  \ll 


Mieli  laeliii',.  wliieli  aie  iliseiivsed  lieieii.  aN  IieiidN.  help 
deteiiiiiiie  the  aiinuiiit  and  li'iiii  ol  peni'lek  demands  tm 
cHildiun  iivieatiiiii  in  Inline  \e.iis  1 Im  appi.iisals 
espiessed  emieei  nine  basin  trends  slnadd  be  emisideied 
as  t.illine  smnew  lieie  lietween  sinnie  pussibiliu  and 
reasonable  piolr.ibilite  One  lueiiidnie  piobabilile 
should  be  kept  in  mind.  Ilial  is  llie  npwaid  tieiul 
loieseen  loi  almost  .dl  leeie.ition  aetiMlies.  Some  ol  the 
iiioie  nnporl.inl  liends  aie  diseiissed  heiem  and  aie 
ilhisiiaied  hi  tieine '4  Basiiiwide  and  siibieeion 
demand  pioieelunis  are  tie.iled  sepaiateK  under  '■I'lilme 
Keeiealion  I )eniaiids," 


FIGURE  54 

BASIN -WIDE  RECREATION  DEMAND  BY  ACTIVITIES 


S/eZ/rscc/nir-  I Ins  .kiiuiv  will  eoninuie  to  be  the  most 
popiilai  ol  ihe  ID  studied  \'isilme  Insloiie  pl.iees  lanks 
.IS  one  ol  ihe  lop  two  oi  ihiee  \isitoi-pmsuils  .lesoidnie 
lo  seieial  Slate  loiiiisi  studies,  Ihe  Missomi  H.i'in 
eii|o\s  .1  iieli  lilstoikal  lieiil.iee  \s  eudenee  ol  inleiise 
iiileiesi  IS  the  l.iet  Ihe  lewis  .nuinaik  liail.aswell  ,is 
seeei.il  hlsloiie  lonles  pioposed  loi  \alional  desien.ilion. 
will  be  e'|'eeiall>  well  developed  .ind  pionioied  b\  ihe 
pl.inis  si.iles.  Ilisloiii.illv  oiieiiled  siulitseeini.’  slnnild 
ineie.ise  .n.eoidinul> 


ItWriT-v/m/'/v - .Swimmine  is  espeeted  lo  be  ihenmnbei- 
one  onldooi  aetivnv  n.ilion.illv  In  I*'mi;  how evei . it  w ill 
leinain  the  nnmbei-lw o basin  spoi i Hoainie.  now  sixth 
in  popiil.nitv.  is  e.iinmp  p.ii iieip.mis  lapidlv  and  should 
besOine  Ihe  mnnbei  lne  l\|sin  aelivilv  beloie  JiilMl  ll 
should  .11  le.isi  lie  loi  loiiilh  I'l.iee  b\  about  JIIJU  W.ilei 
sknne  dein.iiiil  will  eonlimie  lo  be  i]iiite  hnnied.  al- 
ihoiiph  II  eoiild  be  one  oi  the  veiv  l.rlesl  popnl.iiilv 
eanieis  ll  leijiiiu's  ,i  knee  .imoiini  oi  w.nei  snil.ue  pei 
p.ii I u ip.iiil . .ind  Inline  aelivilv  vvillhkelv  be  eiii l.iiled  m 


u .ilci -sluM I uKMs.  I Kliiri;^  Will  toiilmiio  to  he  \oi\  nuieli 
in  i.lemaikl.  Inn  qiialits  oppomimiie^  uill  piobabls  be 
liinitci.1  m a luimlici  ot  ke\  loealioiis.  IXmiaud  pio- 
leeliciiis  piepaied  lor  llilr  suul\  sluu\  the  spoil  slioiiM 
drop  Irom  lillh  lo  si\lli  place  belore  2001).  Ileeaiise  ol' 
llie  vei\  slioiie  lelalioiisliip  ol  ualer-depeiideiil  aelniu 
uilli  iiibaii  popiilalioiis  and  waiiii  eliiiiaies.  llie  soiilhei ii 
pan  ol  (be  basin  sull  eonumie  lo  linnish  ilie  prepon- 
deranee  ol  ilie  ualei  spoils  demand.  .-Vreas  dial  emild 
show  eieal  ineieases  in  siieh  kaler  use  meinde  die 
.Missoni I mam  siem  ami  luinre  leseivoiis  Iniill  iieai 
Denver.  Kansas  (.'lU  . and  Omaha. 


Water  skiint;  is  a popular  recreation  activity  on 
larger  warm-water  lakes  and  reservoirs. 


Onialia,  and  Kansas  ( n\ . and  slioiilj  s|nir  die  Inline 
poi'Hilaiilv  ol  all  lliiee  ol  lliese  aslivilies. 

Iluniiiif;-  Due  |irnnaiil\  lo  grow  mg  slioi laces  nl  good  or 
snllieienl  oppoiinnilies.  Iimilmg  is  evpeeled  lo  slip  lioiii 
sevendi  to  eiglilli  place  in  popniaiilv  In  |0Mi  llowevc. 
die  aclivilv  IS  still  e.xpecled  lo  show  a demand  increase 
ol  neailv  I 5(1  peiceni  b\  2020 

W'imer  \porl\-  Skiing  and  lo  lessei  degrees  snow- 
inobiling.  ice  skaling,  sledding,  innei-inhing.  and  even 


1‘iiiiifkinK  mill  (.'umpini’-  I’icincking  is  evpeeled  lo 
leiiiam  die  lliinl  inosi  |iopnl.n  basin  asliviiv . iliongh  die 
demand  increase  will  he  shghllv  below  die  average  I'oi  all 
asliviiies  (iiowing  nrbani/alion  will  help  snsiam  die 
demand  and  iiiciease  die  iei|iinemeiil  loi  close-m  laci- 
hoes  I he  increase  m camping  demand  vvdl  snbsianllallv 
esceed  the  average  lale  .il  niciease  Uu  all  acOvilies.  and 
eanipmg  should  simib  lo  sivenlh  in  popniaiilv  bv  aboni 
|0M)  Increases  m camping  demand  slioiiKl  he  especiallv 
nolice.ible  m die  plains  and  near  eilies. 

Smurf  nv/ks.  Iiikiiift.  mid  hikiiiii—  \alnie  walks  shonlil 
leinam  m die  nnmher-ronr  popniaiilv  posilion.  al  leasi 
lliiongh  ihe  veai  2000  1 liking  slionhl  eoninme  lo  be  die 
nnmbcr-inne  acliviiv.  bnl  both  Inking  aiul  "walking  On 
pleasure"  should  show  .mnsiiallv  huge  increases  m 
pailicipa’ion  and.  logelher.  diev  will  piobablv  repieseiil 
die  most  popnlii  loim  ol  leciealion  in  die  basin 
Ihcyslmg  by  adiills  is  an  mcieasmgly  popnlai  loiin  ol 
aclivilv  in  and  near  nibali  . leas  Inleiesi  in  oi  plans  loi 
siealmg  nibaii  Hails  and  bikeways  is  high  m Denvei. 


Skiing  and  snow mobiling  are  both  expected  to 
show  substantial  increases  in  popularity . 


Sii’hl'Coim;.  in  it'  \;irious  forms,  is  tho  mos(  popular  ot  llie  10  Missouri  Basin 
reiroalion  ai'livilies  stndiVil 


nian\  ol  tin.'  mi  pii\aic  ^anipsiionikls  m ilu-  Blatk  Mills 
K'lUon  ihai  olli'i  sttimnim^.  sliowcis,  jiul  o\cn  mulilK 
onloi tamnuMit  l)i'lu\s'  u'sons  aiul  iL\u'aUon  laiulios 
^■ouM  and  piohaBK  will  booi'iiio  iiukIi  niou"  ^otnnion 
I hosi'  ihji  possess  ilk'  piopei  lianspoil.ilion  Kkiluios 
and  livalioii.  aloiis.’  unli  a lansie  ol  popnlai  KVUMlion 
t 'ppoi I iinil tos.  shoiiUI  bsk'onk'  \asalion  dosiinalions 
some  III  boili  uiniei  ,iiid  'iiiniiiei  ( liain  oieaiii/aiions 
olleiiiie  lliis  IS  pe  ol  l.ieilils  mas  desolop. 


ski-ss  al' liiiie.  base  iiieieased  di.inialkail\  in  iiiosi  siioss 
aieas  ol  ilie  ounlis  m llie  p.isi  into  I'seais  Helueeii 
the  I')s4-'s  and  Mil.'  seasons.  sisiK  lo  nalioiul  loiesi 
ssiiilei  spoils  .iie.is  uiiliin  llie  RoAs  Mounlain  Keeion 
iikieasesi  ii'f’  Mllioiieli  llie  klissouti  B.isin  does  nol 
iik  lnde  llie  niosi  popnlai  .iiei'  .n  s 0111111114  loi  iliis 
likiease.  llie  lieni.s  eise  some  mdkaiioii  ol  sslial  soiild 
happen  ssilliin  ihe  ssesUmi  poiiion  ol  ihe  basin  as 
populalioiis  iikie.ise  li  iiispoi i.iiion  nnpioses.  and  as 
iioniesidenis  "dissosei'  some  ol  ihe  bellei  loealls 
popni.ii  uiiilei  .|'oil-  .11.  .IS  Siioss inohihne  in  pai Ik ulai . 
eoiihl  beeoiik  eMieiiiels  popiil.ii  ssilhin  I ohn.ido  W\o- 
mine  M no.in.i  .ni.i  ihe  M.ikoias  \|.'ie  lhan  -f.llDii 
siiossmobiie  -!-it  e .1  h ini'  N elh.u  sione  I’.nk 

lioin  W _■  .1  ^ . II, -ss -!■ 'I.  .il-.ii.  .Ink:  " I'loo  I,' s\  uilei 


\ct  tllhl  mil/  imi  ilr'>llniilliiil  iirrus  M.ne 

ind  nioie,  ’■  i'.  ■ . ' ‘ n’d  .ll-.i  do 

noi ,il  I';  'll  ' I II  I’  li  1.  nla.'l'. 

.isoi  pm  1:  ' •s.-inpliir  ,1  In 


Delnse  resoiis  ih.il  possess  ihe  propel  reeiealioii  oppor 
liinilies  ,ind  liaii'poil.ilion  faeililies  .ire  s.ieatioii  uriiels 
lor  .1  simiifie  inl  nnmik  r id  reere.ilioiiisis 


Kecrfulion  iruti\i>orialion-  Hie  pn\ale  auUmiohile  uill 
ediuimie  to  be  the  lnam^ta^  toi  the  tia\eliiii;  leerea- 
lioiiist  loi  some  time  to  eome,  iloue\ei.a  laiite  upMiree 
111  \aealioti  aii-tiavol  and  tlie  use  ol  leiital  ears  eaii  be 
expected.  Ibis  lomiiitt  max  aeain  become  popiilai. 
especiallx  m scenic,  conuested  areas  such  as  N'elloxx stone 
National  I’aik.  Rail  travel  and  toms  are  now  dxnii: 
businesses,  but  basin  vacationeis  max  well  lediscoxei 
tram  travel  when  the  hiahxvaxs  and  an  coriidors  become 
inoie  congested  and  it' taster  and  better  rail  equipment  is 
piov/ded.  Dii.s  may  include  aiito-carix  mg  trains  between 
major  cities  and  high  volume  departuie  points,  lioat 
exclusions  on  the  Missouri  Rivei  could  become  populai. 
luiproxmg  xxoild  ariluence  and  transportation  are  seilam 
to  produce  a sliaip  increase  in  the  mnnbei  ol  xisitois 
tioin  other  coimtiies. 

I or  the  next  tew  years,  mteisiale  higliwaxs  promise 
to  have  the  greatest  tiaiispoitative  mtluence  on  recrea- 
tion. 1 or  the  Missouii  Hasiii,  the  mtluence  should  be 
positive,  unless  sult’icienl  recieatioil  lacihties.  signing, 
mtormation  stations,  and  biaiich-olt  tom  loads  .ne  not 
proxiiled  near  these  tiavel  loutes.  Snbstanti.il  niipioxe- 
ment  ol  leniote  area  and  private  latul  access  will  also 
have  a sigmlicant  bearing  on  tiiluie  recieation  use. 
espcsiallx  in  the  iiorthein  and  western  poinons  ol  the 
basin. 

CroKihuji  uiul  overuse—  \el/owstonc.  (iiaiid  Jolon.  and 
Kockx  Mountain  National  I’aiks.  the  Ulack  Hills  legion. 
and  ceitam  olliei  aieas  are  being  subjected  to  inexorably 
increasing  use  that  max  exentuallx  necessitate  limits  on 
visitation  .\  "lurn-away  ’ siluatioii  is  especially  likely  to 
develop  at  \’ellow  stone,  and  at  Cuaiid  leion  National 
I’ark.  just  outside  the  basin.  .-\s  a result,  much  gieater 
pressuies  will  be  placed  on  such  areas  as  the  Uig  lloiii 
( anvoii  National  Recreation  Area  and  nearby  national 
loiest  lands.  ,\lso,  there  should  be  greater  demands  loi 
and  use  of  facilities  within  State  parks,  the  public 
domain.  Indian  icscrvituons.  and  oilier  now-les.s-popiilai 
areas.  Dillerent.  more  complex  patterns  ol  travel  .md 
activity  preteielice  could  also  result.  I hese  probabilities 
beciune  mote  imporiant  m hght  ot  State  atui  I edetal 
plans  or  potentials  toi  ilevelopmg  iiexx  pilaiiis  lecreatioii 
areas,  pioniotmg  the  lewis  .nul  ( lark  Hail,  and  estab- 
lishing national  and  State  scenic  rixers.md  tiails. 

\('n  wilier  resource  (leveInpnieiUs—  In  general,  areas  id 
high  urban  growth  and  pi>piilation  will  be  areas  ol  high 
water-based  demands  I ibaiii/ed  locales  in  the  southein 
and  eastern  parts  ol  the  b.isin.  notably  neai  Omaha  and 
Kansas  < ily.  are  now  quite  short  on  coinenient  watei- 
b.ised  oppoiinmties  ( oiisiiucl nui  ol  desirable  new 
leservons  could  cause  nislaiil  populaiily  ,ind  mass  use 
ihioiigh  conversion  id  .1  coiisulei*ible  amount  ot  l.iieni 
demand  to  actual  use  Oti  the  other  h.ind.  development 
o|  new  reseivoirs  in  remote  locattotis  or  .iteas  ol  great 

.'nil 


existing  supply  01  low  demand,  will  lesiilt  m use  but 
relatively  little  change  111  total  visiiation. 


Greatly  increasing  use  at  extremely  popular  areas  may 
result  in  a ■'turn-away " of  vacationists  to  other  less  well 
known  attractions,  such  as  F-ort  Robinson  Slate  I’ark  in 
northwestern  Nebraska. 

Future  Recreation  Demands 

1 igure  x.'s  shows  the  amount  ol  total  projected 
ic’cieation  demand  between  I'loO  and  202()  in  the 
Missouri  basin.  Mthough  demand  has  been  caLulated 
onlx  foi  r>ti.s.  lost),  yotll).  and  dodo,  the  deiixed  curve 


FIGURE  55 

PROJECTED  RECREATION  DEMANDS 
EXCLUDING  HUNTING  AND  TtSHiNG  DEMANDS' 


iiKlkatos  jppuiMnuito  loial  doniaiul  m mUMvcmiig \cjin 
NoMiLkkk'Ml  iLilu  .nc  till  Hilly  lliikC  lca^.■.llllllH^l^  \vlui 
lia\i.'l  to.  Inu  ilii  Hill  lai'  in.  ilic  haMii.  .\lnml  oiio  in  Iiuii 
basin  iL’sklonls  lra\i.'ls  acniss  subics;ion  bouiulaik's  tin 
Kkii.'atiiin.  wlikii  askiHiiUs  tin  a liiufior  rci;n.'alnni 
iliMiiatkl  in  siiiiii.’  siibiOiiiiins  lliaii  uiniM  bi.'  iinJji.alciJ  b\ 
lOskloiil  pailkipaliini. 

1 Xslinliiis:  tisluikj  and  luiiitini!  as  ws'll  as  the  sc\oial 
acmiik-s  lliai  lu'ic  nut  iiilL‘n.sivi.'K  siudk'd.  total  iccii-'a- 
tion  demands  iikicase  Innn  appioxiinatcK  2S(i  inillion 
aemit>  da\s  m l^to  to  1.14  billion  in  2020.  Unli 
Itsliini;  and  Innilnit;  iiklnded.  loial  demands  emu  lioin 
.s.'sl  million  aeti\it\-da\s  m OHi.'  to  1 20  billion  in 
202o.  .Ill  lueiall  meiease  ot  2X0  peieeiu  i ieeieatlon-da\ 
tieiiies  nia\  be  eoiiipnteil  b\  iliwiline  b\  2..''l.  It  is 
appaient  that  the  meiall  meiease  m leeieatnni  demand 
IS  ii's'ats'i  than  the  pioieeted  ineieases  m popnianon. 

I Ills  Is  due  to  piojeelioiis  ot  iiieieaMiie  paitieipation  in 
leeieaiion.  lesiilthie  lioiii  ineieasine  ineonie.  leisiiie 
time,  nii'bihu  . and  other  soeio-eeonoiiik'  taelois. 

I letire  .'s('  pioiides  a eonipaiison  ot  the  lop.s.  |0S0. 
2000.  and  2020  le\els  ot  toi.il  leeieation  demand  b\ 
eaeh  ot  the  eielit  Missouri  basin  stibreeiinis.  1 he  ni- 
Ihienee  ot  po|inlaiion  eiiiieeiiti aiunis  on  siihiernoii 
demand  totals  is  le.idib  appaient.  1 he  I’latteAiobraia. 
tolloued  b\  the  louei  Missouri,  aesonnts  tin  tai  mine 
pioieeted  deniaiid  than  aii>  othei  Mibreeioiis.  Ihe 
I’latte-Niobiai.i  Siibieuion  eoiilams  ihe  tasi  giounie 
Demei  and  1 ineoln  Standaid  Meiiopoliiaii  Statislkal 
.Areas.  The  siibieeiini  is  also  stroiiele  mtlneneed  b\ 
lesideiils  ot  the  ( tiiiaha  ( onneil  Hhiiis  SMS.A  Ihe 
I ouei  Missonri  Stibieenni  contains  the  Kansas  ( it\  and 
Sprinetiehl.  Mo  . iiieiropolitaii  areas  ami  is  sieiiitie.mtK 
intlneiieed  In  the  nearbs  St . I oiiis  and  I opek.i  SMS  \ ~ 


PIGURE  56 

RECREATION  DEMANDS,  BY  SUBREGION 
lExCUUD'NG  hunting  AND  FISHING  DEMANDSl 
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Ihe  Middle  Missonii  Siibieenni.  uliieli  melndes  the 
Oiiuh.i  and  Sioiix  ( Its  SMS  W.  is  thud  hieliest  in  tot.il 
aiilk  iiuled  demand  in  the  ti.ism  Ml  nl  the  aloie- 
iiienOoik'd  siibieeioris.  niehidinp  Ihe  Kaiis.is.  ^onipiise 
uhal  lonid  be  desu’l'ed  as  the  soiitheiii  h.ill  ot  the 


basin,  uhkh  aesoimts  Im  appioximateU  71  I'eieent  ot 
the  leeieaiiori  demand  studied. 

Ihe  noithein  hall  ol  the  basin,  eoinpi isiiie  the  tom 
iii'ithern  subieitioiis,  reeoids  oiiK  2't  peueiit  ol  the  total 
pioieeted  leeieatioti  deinaiid:  houetei.  a liieh  peieeniaiie 
ol  tills  demand  is  lelt  uitliin  a .'-inoiiih  simimei  peiiod. 
In  adilition.  theie  are  many  loeah/ed  ■'piessuie  poiiils 
eonibined  uitli  inane  aieas  that  uill  probable  not  be 
siibieeteil  lo  liieli  leeieation  use  ihioiitih  the  ee.ii  2020 
I he  I pper  Missomi  and  1 aslein  Itakota  snbieuioiis  shoes 
the  hiithest  pieseni  and  pioieeted  demand  leeels.  esitli 
the  A elloee  simie  l.dloee  nip  elose  behind. 


The  I'latle  acemmts  for  more  total  reerealioii  demand, 
both  pri'seiit  and  ftiUire.  than  ane  other  siibrepion. 
I remoiil  Slate  Reerealioii  Area  is  a popular  loeation  at 
the  eastern  end  ot  the  Platte  Rieer  basin. 


PROJECTED  RECREATION  LAND  AND 
WATER  NEEDS 

Demaikl  eonskleis  mile  the  expeeiesl  tiituie  nnpast 
on  leeieation  lesonrees.  eehile  neeil  expiesses  the  net  or 
additional  iikiimemeiils  tor  land,  esatei.  laeililies.  oi 
mariaeenient . 1 oi  most  ti.mieeeoik  iieer  basin  studies, 
the  piim.iis  eoiieeins  aie  "aeie  needs  tor  both  u.ilei 
siiiTaee  and  land. 

1 teieiTiimaiion  ol  leeieation  aere  needs  msolses  eal- 
tulation  ol  liitnie  use  in  leiiiis  ol  aetisite-dass  ot 
expeeied  leeieatioii  demand.  Demands  aie  then  son- 
veiled  to  "total  lesiunements"  tin  lesieation  laiul  and 
uaiei  stiilaee  in  aeies.  When.  t"i  aii>  pnen  t.iieet  seat, 
the  knoun  "snpph"  o|  this  lesoniee  m aeies  is 
subtiaeled  lioiii  tot.d  esimi.ited  leqiinements.  the  le- 
nianidei  is  the  nee'd. 

1 lituie  5"’  prosides  basinuide  eoiiipaiisoiis  ot  total 
reLiimemenls.  existinp  supply . and  the  mdieati  liilnie 
needs  toi  three  lesotiiies  tit  ii'eiealion  u.iieis.  l2l 
deseloped  leeiealioii  lands,  and  l D undeveloped  kkie.i 
tioii  l.mds.  Ihnii.nv  use.  tmdeseloped  leeiealion  iamls. 
ate  those  set  aside  oi  used  piim.iiily  toi  leeie.itron  and 


FIGURE  57 

BASIN  SUPPLY  AND  FUTURE  NEEDS  FOR 
RECREATION  LAND  AND  WATER 


FIGURE  58 

FUTURE  RECREATION  WATER  NEEDS 


tish  and  wildliro  purposes.  Tire  cxisling  su|iply  ol' 
reerealion  walers  may  lie  iioled  lo  show  a tiilnre 
inerease  which  vetleels  an  esiimale  ol'  existing  hui 
nieHeelive  waters  due  to  pollution  laek  ol  aeeess  or 
olhei  problenis  but  that  can  be  made  reerealioiialK 
eireelive.  I jgure  5.S  shows  total  reeiealion  water  needs 
and  estimated  portions  ihereol  whieli  aie  reuuired  lor 
small  impoundments.  1 igure  5'l  ponraxs  needs  I'oi 
developeil  and  mideveloped  reerealion  lands.  Siiiee 
ultimate  needs  involve  nmeh  moie  than  acres  ol  walei 
and  land,  expansion  ol  llie  mtormalion  piovided  m the 
I’igures  Is  piesenled  m the  narrative  I'ollowing. 

Water  and  Water-Cased  Needs 

There  will  be  snbslaiilial  needs  lor  additional  lecrea- 
lional  suiTace  waters  in  all  tine"  target  \ears.  These 
estimated  needs  increase  I’roi.i  about  ddV.llltO  siiihwe 
acres  in  I'tM).  to  TdO.iHIO  acie-  in  ’(1(1(1  and  lo 
I ..'i.'li.i  1(1(1  acres  in  (he  veai  dOdd. 

In  manv  [daces.  es|iecially  in  and  neai  uiban  aieas, 
small  mipomienienis  ot  up  lo  about  .did  sin  lace-acies 
will  best  meet  llie  walei  needs.  Mininiuni  small  im 
ponndnient  needs,  which  .iie  poiiioiis  ol  the  loial 
ligutes.  have  been  esiimaled  ai  41. Odd.  Il'.ddd,  .iiul 
dd.' Odd  an l.ice-acies  loi  the  ve.iis  I'tsd,  dddd.  and 
dddd.  .especdvelv . 

In  ellecl.  all  ol  the  walei  iiee.K  loi  the  laiget  years 
IdMI  ,md  dddd  lesiill  tioiii  a widespread  sup|dy  deni.nid 
imbalance  wiihm  the  basin  I nioi lunalely . iiiosi  ot  the 
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recreation  waters  aie  located  m areas  ol  lelalively  low 
demand  areas  loo  tai  lioni  popnlaiion  coiiceniiatioiis 
to  be  ettectively  imh/ed  It  it  were  possible  to  ledisiii- 
bule  ba.sin  waters  accouling  lo  location  ol  need,  there 
would  be  a iheoielical  I .■'-million  suilace-acre  sinplus  in 
Id.sti  and  even  a d."'  inilhon-acre  sinplus  m the  year 
dddd. 

Ilieie  Is  coiisideiably  supply  demand  mec|uny  within 
individual  subiegioiis.  The  oveiall  unbalance  can  be 
illustrated  best  In  a basin-w  ide  statistic  indicating  that 
(i(i  peiceni  ot  the  veai-dOOO  sii|i|ily  is  situated  williin  the 
tom  noiihein  snbiegioiis.  while  .'s4  per  cent  ot  the 
coiiesponding  loi.il  lecjmiemeni  lor  lecrealion  water  is 
associated  with  (he  lour  soulheiii  subregions.  .\s  a lesult. 
dd  peiceni  ol  the  total  need  loi  .iddition.il  leciealion 
w.iieis  in  the  year  dddd  should  be  mei  m the  souiliein 
hall  ol  the  I'asiii.  \n  indkalioil  ot  the  snoiig  lelalion- 
shi|i  ol  walei-need  with  inban-concenlialion  can  be  seen 
by  the  lad  ih.ii  ne.iily  od  peiceni  ol  the  year  dddd 
needs  loi  w.iiei  suitace  should  be  met  within  the 
mbani/ed  "siib.iieas'  coveimg  the  Denvei,  Inicohi. 
(Iin.ih.i.  Ii'pek.i..nid  k.uis.istilv  meliopohlan  areas 

Kegioiis  ol  liigh  (iilme  water  need  i4d,dd(t  suilacC- 
acic's  Ol  moie  by  ddddi  include  those  smioimding  and 
siiongly  mllnenced  by  .Sioux  I alls.  Denvei,  I iiicohi, 
Oiiiah.i.  Sioux  (Kv.  St  .lose|'h,  Kansas  (ily.  ,ind 
1 o|iek.i  loc.iles  ol  niodeialely  high  liiluic  w.iiei  need 


1 


Small  inipoimdmeiils  normally  offer  more  user 
benefits  per  acre  than  large  resersoirs. 


indikle  llie  tiic.it  falls,  HiiUe-.AiuicoiKla,  Hillings,  Rapid 
t'lty-Hlack  Hills,  l oll  t'olliiis-tiiccles , Clraiul  Island- 
I laslings-Keai ncy , and  Si,  Lonis-t'olnnibia-Jetlcison  I'liy 
intlncnce  areas. 


iiieet  iinpouaiil  dcinaiids  loi  ucusol  and  cspcricnccs  in 
a scenic  Inglilands  cnvnonnicnl, 

,\  linal  \s alci -Isascd  need  ccntcis  on  the  dcsiiability  ol 
lelaiiiiiig  the  basin's  scenic  oi  piiiiiilivc  mcis  and  liigli 
qnaliu  lionl  slicain  icsouiccs,  pai llcnlai  1>  those  in  the 
ucstcni  basin,  1 specially  niipoitant  aie  the  lelalnely 
lew  bhie-iibbon  slreanis  in  scenic  locations.  Rivers  like 
the  Madison  and  I ppei  N'ellow stone  in  Montana  are 
iialioiialK  known  and  conlribnie  imicli  to  the  reputa- 
tion, diawing  power,  and  enviroiniieiit  ol  the  region. 
Most  such  stieanis  are  situated  in  areas  ot  limited 
population  and  low  recreation-water-snrrace  deniand. 
There  should  be  strong  social  and  economic  iuslification 
before  converling  any  portion  of  scenic,  onlstanding 
rivet  leaches,  nul  blue-iihbon  trout  streams  to  inajor 
reservoirs  oi  foi  causing  severe  stream  degradation 
through  polhilion.  road  consli nclion,  and  diversion.  1 he 
western  portion  ot  the  Missouri  Hasin  possesses  both 
evlremelv  impoitant  scenic  and  vvildhie  lesonrces  along 
with  many  possibilities  for  future  water  resource  devel- 
opmeiil  Carelul  iilannnig  and  appraisement  ol  values 
will  be  a lequisite  to  insiiie  s.iving  the  onisi.mdnig 
nainral  scenic  lesonrces  of  this  aiea. 


Land  and  General  Needs 


figures  57  and  5‘>  show  that  the  esimialed  hasm 
needs  for  additional  developed  lecrealion  land  giovv 
fioiii  152.(100  acres  m RiSO,  lo  .hwi.tiOtl  acies  m 2000 
and  to  00 1. 000  111  2020  I ndeveloped  reciealion  land 
needs  for  the  same  taiget  y eais  vv  ill  be  about  l.l'•2.00(l. 
d.SOS.OOO,  and  4.4.vvO()0  acres  fol.il  land  needs  loi  the 
year  2020.  then,  are  expected  lo  be  about  5 nnihon 
acres,  oi  only  slightly  moie  than  one  peiceni  «'l  the  total 
land  area  ol  the  siibbasin. 

Developed  laiuls  ate  those  occupied  with  oi  nnniedi- 
ately  .idiacent  lo  ,my  lyi'e  ol  leciealion  lasihlies.  oi 
appieciahly  alleied  fioni  a naliiial  condition  loi  uviea- 
tion  purposes  I ndevelopevi  laiuls  aie  those  that  seive  as 
bnifei  and  scenic  backihop,  allow  toi  evieiisive  leciea- 
non  activities,  and  geneially  nistiie  a ni.iMinnm  quality 
eiivnonmenl  In  compnling  needs  loi  undeveloped  laiuls. 
only  the  luinie  leqnnenients  loi  ■'pimiaiv  use" 
leciealioii  aieas.  such  as  local  and  state  p.nks  ,nid 
lesoils,  vveie  consuleievl  Hence,  the  needs  aie  nn  finds 
on  vv  Inch  iecie.it ion.  m any  ol  its  v.n  unis  toiiiis.  vv  ill  be  a 
vlommaiil  use 

I he  b.isiii  location  ('alleiii  lot  land  needs  is  ..onsidei- 
ably  iiioie  cmnplex  than  Ih.il  lot  watei  needs  Iheieaie 
siginifvani  ihlleiences  m loc.itions  where  developed  land 
neeils  aiul  undeveloped  land  neeils  can  best  be  met 

\s  can  be  seen  in  ligine  5't,  ibc  giealesi  developed 
laiul  neeils  will  be  assou.iled  with  the  I’l.ille-Niobi.n.i 
Subiegion.  with  the  ( oloiado  Spi nigs-l)envei-(  hey enne 
popnlalion  sinp  piovulmg  the  giealesi  nillnence  m this 


.Strategically  situated  resen oirs  will  receive  heavy 
UH‘  on  Slimmer  weekends. 


Hy  .iclivilv.  most  of  the  vvalei  needs  aie  loi  v.nions 
loims  ol  boating  .md  lislnng.  Waiei  skiing  leqmienienis 
■lie  also  sigmlic.ini.  Onldooi  vvaleis  tor  swimiiiing  aie 
inipoit.ml,  bill  the  sin lace-acie  leqnireineni  is  lel.ii ively 
sm.ill  I he  vvalei  needs  lot  sightseeing  and  aesthetic 
pni|ioses  aie  signilicaiit.  but  calcnlal ions  coiisulei  these 
leqiiiiemciils  onlv  ,is  they  relate  to  small  iinpomuhtu  nls 
(leneiallv.  sighlseenig  ami  lel.iled  needs  c.ni  be  scived  by 
meeinig  those  lor  oiliei  vv.ilei  spoils  .ulivnies  In 
wesiein  I'oiiunis  ol  the  b.isin.  es|Viially.  siieaiiis  help 
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FIGURE  59 

FUTURE  RECREATION  LAND  NEEDS 


Dili  111  iIk'  iiitiK'  Jiid  .iikl  luiillioiii  jnd 

poiTiniis  ill  llio  h.iNin 

riic  miiTl  untiLLil  picsunt  -iikI  Ui;;ii -tuUiic  needs  lot 
hoili  deu'liiped  .md  unde^elnped  l.ind.  hui  espesi.ill>  loi 
deveiiiped  Ijnd.  .iie  .issueuiled  wnli  iiib.in.  siibiiibjn.  .md 
(mllviiii;  metiTipnlil.iM  inriiieiiee  ,ire;is  Addiiinn.il  Ijiids 
udl  be  needed  Im  ,dl  nl  ilie  leeiejlinn  aeiiuiies 
deseiihed  in  llie  seelnm  on  liends.  I’mhabK  the  iiiosi 
Impnilant,  and  llinse  legniiine  liie  niosl  l.nid.  aie  ihe 
needs  Im  pieserealimi  ol  liieli  ijiialiU  naluial  emihni- 
inenl  tli.il  can  pimide  almospheie  I'm  pKiikkinp. 
ualkinp  and  bikine.  natuie  studies,  pleasnie  diivmj;. 
uintei  spmts.  eeneial  leiaxatimi,  and  etlinement 

Impmtanl.  tlimigli  less  eiilieal  mm  than  tln"e  sited, 
aie  the  needs  ihal  uill  be  pail  nl  the  nmmiban  m 
laealimi  and  weekend  leeieatimi  seene.  Sinee  ni.inx 
nminrban  reeiealimi  .iie.is  emilain  emisideiabie  inmn  Im 
development  expansion,  then  needs  involve  both  exist- 
m.e  and  jioienlial  lesieation  aieas.  It  will  be  e'peeiallv 
desiiable  to  eoninuie  to  set  aside  and  develop  new 
vaeation  vveekend  leeiealion  aieas  as  oppoi  Innilies  aii'e 
and  needs  dietate.  Hits  is  beeau'e  uiUspie  and  nieplaee- 
able  lesoutees  vv  ill  be  ihiealened  while  eiowin.e  shoilaees 
will  he  nioie  dilTienlt  to  deieei  them  m nib.m  Mlualions, 
Nonmban  leeiealion  land  needs  will  be  giealesi  loi 
sightseeing  and  geneial  lelaxaiion.  eainping.  walking, 
hiking,  hoisebaek  iiding.  iiatnie  sindv.  hunt  mg.  vv  inlet 
spoils,  eomnieieial  lodging,  and  lel.iled  laeiiiiies  1 he 
pteseixaiion  ol  outstanding  naliiial  lesonues  and  niain- 
lenanee  ol  env  noinneiital  eonirol  will  be  inosi  nnpoit.ml 
and  will  leiiiine  emisideiabie  l.iml.  The  demand  Im  game 
and  spoils  developments,  sueh  as  goll  eoiiises.  m 
vaealion-vv  eekend  aieas  is  beeoinmg  mme  noliee.ible  and 
sonld  also  leipiiie  a signilieanl  .imoiml  ol  land. 
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he  impoii.ml.  as  this  is  where  ihe  most  eiilieal  needs  Im 
all  t.vpes  ol  leeieation  lands  will  be.  Nev ei iheless.  most 
new.  si/eable  paiksand  leereation  areas,  espeeiallv  those 
nationallv  desiunaled.  will  probahlv  have  to  be  e.irved 


Idle  seenie  and  primitive  reaeli  id  the  Missouri  River  bejovv  \ irgelle.  Montana  is  an 
oiilsi.mdmg  n.iliire  resmiree 


F 


The  future  will  see  an  inereasiitg  need  to  establish 
"islands  " of  heaut>  in  the  cities.  The  South  Platte  River 
at  Denser  is  an  outstanding  e\ani|)le  of  potential  urban 
recreation  resource. 


High  i.|uahlv  or  unique  rccicalion  opportunities,  such 
as  I'otind  oi  expected  iti  the  most  populai  nattonal  parks 
and  momnneuts.  wtll  not  be  as  readils  asailable  in  the 
ftiture  as  the\  are  now.  In  addition,  congested  roads  as 
well  as  creeping  ugltness  and  social  pressures  will  torce 
estabhslnnent  of  islands  of  beauts  and  fai  better  close-in 
recreation  oppoiuiinties  near  our  cittes.  This  adds  up  to 
a need  for  ftnding.  designating,  enhancing,  and  pro- 
riiodtig  new  and  alteniate  recreation  jtlrjclK^n-,  boil) 
tn  the  citv  atid  in  the  country.  .\t  the  same  titne.  an 
attempt  tnust  be  made  to  ittducc  a greater  number  ot 
recreattontsts  to  accept  atid  use  these  alternate  oppor- 
tumttes  atid  attractions.  This  does  noi  mean,  loi 
e\am|ile.  that  'tellow stone  National  Park  will  not  be 
available,  but  the  average  vacationer  mav  have  to 
combine  a I - or  2-dav  reserved  stav  there  with  a week  at 
Oahe  Reservoir.  Nebraska's  new  fort  Robinson  Slate 
Park.oi  Ihghorii  Caiivon  National  Recreation  .Area. 

Particular  emphasis  should  be  placed  on  ihc  dcsigna- 
lion.  planning,  and  ilevelopmenl  id  Hood  plains  within 
the  basin  lot  liiiurc  recreation  use  loo  olten  in  the 
past,  iinpioiecterl  llood  plains  have  been  the  location  ol 
uiban  developmeiil.  lesiillmg  m inevitable  damage  and 
linancial  losses  dining  peiiods  ,n  llooding. 

In  addition  to  linding  new  allractions.  the  lelalivelv 
tew  pieces  ol  iinproleclerl  but  unique  iiatui.il  and 
cultural  tcsoiiices  whkh  lem.iin  should  be  idenlitied 
and.  whenevei  possible,  mieipieleil  aiirl  protecteil  1 he 
supply  ot  such  aieas  m the  Missouri  If.isin  .iiid  m othei 
regions  ol  the  counirv  is  dwindling  rather  lapiillv 
l inallv.  allenlion  must  be  placed  on  m.imiaming.  oi 
more  olten.  lesioimg  ami  enliaiicmg  recieaiional  le- 
souicCs  cle.m  an  and  w.ilei.  pioduclive  and  unspoiled 
land,  and  mankind  .md  hiswoiks  in  h.iiinonv  with  his 
emironmcnl 


Unique  natural  resource  areas,  such  as  this  will  be 
needed  to  provide  natural  environment  and  new  allrac- 
tions for  future  enjoyment. 


RECREATION  PROBLEMS 

One  of  the  most  serious  and  all-encompassing 
problems  ol'  the  basin  and  the  rest  ol  the  Nation  is  a lack 
of  MiHiaciu  loiuci!)  to  pay  llie  liill  price  ot' mainlaimng 
and  enhancing  a quality  lecieatioii  environment.  This 
indiflerence.  including  local  failure  to  Ifillv  appieciate 
local  resiuirce  values,  must  be  consideied  as  an  undei- 
standable  but  basic  cause  of  many  ot  the  specilfc 
problems  discussed  below 

The  loss  ol  lands  which  piobably  could  serve  then 
highest  use  through  dedication  to  lecreation  and 
aesthetic  purposes  becomes  moie  nnpvutani  anil  liiis- 
Iialiiig  each  year.  Ihc  problems  coin[>ound  as  piessmes 
lor  alternate  uses  mount,  land  puces  escalate,  and  man's 
capabihiv  of  moditymg  his  envnonmeni  incieascs 
(■eneiallv  . the  conditions  aie  most  acute  in  and  neai  last 
growing  urban  areas  whcic  a single  new  housing  develop- 
ment can  swallow  up  potential  paik  lands,  a section  ot 
two  at  a lime.  The  demands  aie  gieal  'No  for  lands  along 
rivcis.  streams,  and  lake  shoies.  foi  both  private  uses  and 
vvalei  resource  developments  The  shorelines  ol  some 
popular  lakes  and  leservoiis  lu  the  eastern  and  cenlial 
parts  ol  the  basin,  foi  example,  are  ringed  with  homes 
and  c.ibins  that  leave  little,  it  any.  loom  lot  public  access 
and  developmeiil  \loiig  the  Missouri  and  othei  iiveis. 
noiablv  those  spaied  liom  occasional  llooding  through 
development  of  channels  .md  leseivoiis.  alltaclive  woods 
.lie  being  giadiially  ehnniiaied  and  coiiveited  to  ciop 
lands  In  leims  ol  cmienl-value  doll.iis.  land  piKC 
esc.il.ilion  alone  will  double  the  cost  ot  polenti.il 
leciealion  kinds  m a decide  ( hoicC  lecie.ition  lands  ifiat 
m.iv  iiol  be  needed  tod.iv  neveilheless  should  be 
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j..i.|iiiicd  loilas.  otliciuiM.'  iiuiii>  \m1I  I'o  iiiui\ail.il'lc  a 
ik'LaJo  (hum  mou 

I Ik-  MKicaMiii:  lo^s  ol  qualiu  naiuial  cm  iruiimoiii  h 
iMlert\MiK'i.l  VMth  (lie  lo^^  ut  qualils  KVioatiuii  lauiK  In 
too  lew  places  ihiiuieluuii  the  Mismujh  Hasin  liase  majoi 
allenipls  been  nuhe  lu  pieseise  oi  enliaiice  an  en- 
haiieeieLl  qnalils  emnomnenl.  I Ills  is  especially  iiotice- 
ahle  and  dilYiciilt  in  laieei  cilies  ut  the  basin,  where 
loiests  ot  signs,  poweilines.  ugly  buildings,  and  pinlsed 
aiitoinobiles  abound.  To  a laige  degiee.  uibaii  doubles 
relied  a lack  ol  good  planning  and  adequate  /oiling; 
howeser.  a general  inability  to  lecogni/e  cieeping  ugh- 
ne.s.s.  coupled  with  an  absence  ol  iiiiilied  action  to  do 
any  thing  about  it.  aie  also  iiiajoi  lactors.  Many  lightltilly 
associate  the  problems  with  disagreeable  industrial  areas 
and  older  and  pooler  neighboihoods.  howesei.  some  ol 
the  worst  \lolatioiis  ot  good  taste  and  greatest  contrasts 
In  beatity  and  ugliness  are  loimd  in  newer  areas.  1 he 
tuiappeahng  comnieKial  deselopments  that  so  Ire- 
qtienlK  '‘shoestring  " along  trasel  loutes  on  the  edges  ol 
tow  iis  and  cities  is  hut  one  esample. 

1 m ironmental  problems  are  less  seitotis  in  nontuban 
areas,  but  there  ts  a potential  tor  wldespiead  and 
irrepaiahle  loss  ol  aesthetic  emironnient  m many  locales 
that  could  tiaiiscend  the  losses  that  hase  occtined  in 
basin  cities,  (lood  land-use  planning  and  controls,  special 
recreation  area  /oniiig.  and  private  owner  cooperation 
will  be  esserinal.  In  .some  areas  wliere  one  or  more  ot 
these  tlents  has  been  weak,  the  natmal  environment  has 
been  alteiesi  to  a point  that  it  cannot  be  enjoyed  by 
those  seeking  isolation  and  solitude  as  a condition  ol 
resieation  enjoyment  I \atiiples  can  be  lotmd  at  1 ake  ol 
the  O/arks,  the  Hlack  llilK.  and  the  Denver  loothills. 
even  while  these  areas  exhibit  high  inipularily  as 
demonstrated  bv  visitation  and  recieational  use  I’lopei 


VMihiii  Ivpieal  urban  ami  suburban  areas,  the  lack  nl 
land  use  planning  allows  housing  developments  to 
pre  i-inpl  poienliallv  prime  park  sites 


/oiling  and  development  can  piovide  lor  both  isolation 
and  heavy  visitation  it  piopeily  applied. 

I ransportalion  and  access  bottlenecks  produce  major 
piobleiiis  III  ceitain  parts  ol  the  basin  and  the  situation 
could  worsen.  New  highways  and  secondaiy  roads,  and 
[Hibiis  tfansjroilatioii  tasililies.  do  not  and  sliotild  lutl  he 
designed  to  deliver  the  leciealionist  to  the  immediate 
vicinity  ol  Ills  ultimate  destination.  1 laiisportatioii 
modes  to  recreation  areas  must  ariaiige  tor  retention  and 
preservation  ol  the  scenic  resource.even  if  time  ol  travel 
is  increased.  .Added  leisuie  time  toi  application  to 
reciealional  ptiistiits  may  encourage  recieatioiusts  to 
accept  a slower  [race  as  recreation  aieas  aie  ap|iioasJied. 
The  pioblem  is  one  ol  public  discipline  which  may  prove 
shalleiigmg. 


■■Shoesiriiig"  commercial  development  signs  aiong  major 
travel  routes  add  to  the  environmental  problems 

Inadequate  luiidmg  ol  I ederal.  State,  and  losal 
recieation  prouiams  has  been  a pu'blem  tn  the  past  and 
has  mteiisilied  many  ot  the  pioblems  lacing  lecieation  m 
the  basin.  The  expanded  1 ederal  piogiams  initiated  tn 
the  I'K'O's  are  cvmtributmg  to  Inirdlmeiit  vd  recreational 
needs  but  have  not  as  yet  accomplished  the  desiied  level 
ol  oppoitiimtv  111  all  parts  ol  the  basin.  I he  dillictilties 
associated  with  applying  loi  ledeial  assistance,  restrtc- 
turns,  and  rules  lelatmg  to  expeiidiiuie  of  i ederal 
matching  lunds.  have  discotiiaged  piogress  m many  local 
conimtimties.  .Also  contributing  to  non-investment  m 
reciealional  huuls  aiul  lacilities  by  local  govermiieni  is 
lhal  the  immediacy  ol  action  is  not  appaient  m the  less 
poptilated  and  slower  grow  mg  comnuimties  I’ast  experi- 
ence with  lire  costs  ol  opeialion.  mamienance.  and 
leplacenienl  ol  lacihties  also  dampens  the  entluisiasiii  ol 
local  govei nnienlal  ollicials  to  invest  turther  m leciea- 
turn  piogiams. 

In  geneial.  the  Slate  leciealion  agencies  and  the 
niaioi  silies  Inive  caiiievl  out  cievlitable  lecieatioii 
piogiams  even  thoiieh  hampeied  by  inadequate  lundmg 


uikI  .1  nIioi uiuc  ol \|iialil'ieil  pl.mik'is.  I lie  oig.im/.iuon  ol 
icgioiul  planning  siump-,  lias  ihc  poleiilial  lo  suppoil 
aikl  Ml  siiinc  mslaiKs's  cslahlisli  ie;auMiall\  m leiilcd 
icaeatiun  dovelii|iiiiciil.  Ilio  eininliiuiled  l edoial.  Slaic. 
and  lneal  appioaeli  In  snlunp  isMOaUnil  pinbleiils 
aiiiL'iilK  nniiecable  in  sinalloi  annnuiinl les  and  Inw 
pnpulallon  enunliL's,  al  aieas  inanapcd  b\  SuK's  willi 
iiuidci.|iialeK  funded  paik  piniirains.  al  inaiu  I edeial 
and  Ollier  imilliinii pose  leseivoirs.  at  ceilain  nallniial 
wildlife  refutfes.  ai  most  Indian  resersation  reereaiinn 
areas,  and  al  maii>  priralel)  operaled  eanipiirnuiids. 
Iiailei  paiks,  and  loniisi  allraetloiis.  New  leerealioii 
ile\elo|iinenls  are  neederl  ireneiallv  on  piiblie  iloinani 
lands  ..nd  al  or  iieai  Inirli-iise  loealioiis  w illiin  natii'iral 
toresis  and  nalional  paiks  and  inoiuimeiUs.  Most  lie- 
i,|iienll\  found  lo  be  inadetpiale  al  exisiinr;  reerealion 
aieas  aie  sue  aeeess  i nails,  signs,  and  faeililies  for 
eainping.  parking,  boalini!.  swimming.  Inking,  \elnele 
eonlrol.  and  environmenlal  lieallli  proleelion  Improper 
original  planning  and  eonslruelion.  along  with  msiiffi- 
eieni  mainienanee  ai rangemenis.  are  oflen  llie  eaiise  ol 
conimnmg  problems.  .Sue  erowding  and  resiillant  ground 
and  liee  damage  oeein  m a mmiber  ol  loealions. 
I oiimialeK.  some  ageneies  oi  nnits  of  ageneies  in  the 
basin  base  taken  imporlani  steps  lo  make  major  im- 
provemenls  m pkmnmg  and  laeiliiv  development. 

Many  leservoiis  and  oilier  reeiealioii  areas  in  ihe 
(deal  I’lains  laek  adequate  shade  and  seieening.  Ihe 
plains  poiiion  of  ihe  basin  is  noted  for  mimoioiis  clear 
and  hot  days,  .so  the  need  foi  iroes  is  eonsuleiable.  Ihe 
requiremenl  lor  more  shade  is  nol  limned  to  esisiing 
reerealion  areas;  additional  liee  planting  should  be 
mulcrtaken  now  m areas  ol  pioposeil  luliiie  develop- 
ment when  elimalie  and  soil  eondilions  are  favoiabie. 

The  wides]iiead  kick  of  adequate  access  is  most 
nolle  able  in  the  western  high  plains,  moimtains.  and 
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.dong  the  Missouri  Kiver  and  its  reservoirs.  Limited  or 
fan-w ealliei  aeeess  is  also  a deleiieni  to  public  iceiea- 
lion  Use  al  maiiv  privaielv  developed  lakes  m the  easiein 
basin,  on  huge  tiibuiarv  leseivoiis.  on  laim  lands  used 
lor  luinimg  aiui  tishnig.  and  even  at  inaiiv  designated 
public  leciealion  aieas.  I lioiisaiids  ol  miles  ol  addilioiui 
liood  access  loaeis  aloiu:  ihe  Missouri  Kivei  are  needed  m 
Montana,  the  Dakotas,  and  Missouii  m paiticulai.  This 
vvauild  help  meet  the  goals  set  foilh  b\  the  Lewis  and 
( laik  Iiail  ( iimmission  and  provide  an  aceCss  and 
toinway  system  that  will  atiiact  touiists  and  enable  the 
gieat  Missouri  lo  he  used  effectively.  1. tinned  access  is 
also  a handicap  on  pul’lic  domain  and  Indian  lands 
Access  to  and  geneiai  public  use  ol  the  Missouri  Kiver 
lor  reerealion  will  reqmie  additional  emphasis  on  water 
safety  progiams  by  all  of  the  Slates  and  by  the  I S. 
( oast  (luard.  Consideiable  county -Staie-Lederal  and 
private  sector  coopeiative  action  will  be  needed  li' 
oveicome  these  access  limitations. 

Kelated  to  the  access  deliciency  is  the  fact  ot  limited 
Ol  nonexistent  lands  lor  recreation  development  at 
certain  local  and  private  reservoirs.  I’limaiily  involved 
are  privale-power-company  and  irrigation  leservons  m 
Montana,  where  walei-tighl  reservoir  "take-lines''  vveie 
established  that  left  no  shoieline  lands  loi  placement  id 
recreation  facilities.  Piivale.  State,  and  local  agencies 
have  been  reliictaiil  to  buy  lands,  piovide  good  access,  or 
assume  administrative  responsibilities  undei  these 
conditions. 


Inadequate  Lieilities  and  management  of  use  present 
(rridrlems  at  a nninber  of  reerealion  areas 


W.nei  pollution,  which  |s  now  leceivmg  consideiable 
Stale  and  I edeial  .iltention.  is  deliiment.il  to  many  paits 
ol  the  basin.  In  a tew  aieas  ol  popuknion  oi  mdrisliial 
concenii.ilion  and  inlensive  agi icullnial  .md  s.nl  loss,  the 
eondilions  are  seiious.  The  middle  Missouii  Kivei.  the 
Soulh  I’latle  Rivei  below  Denvei.  a nnmbei  ol  stte.nns  m 
llie  KLick  Hills,  and  llie  Nishiiabolna  Kivei  in  Iowa  .ne 
all  esamples  ol  leciealioiully  impoii.ml  oi  poienli.illy 
impoii.ml  w.neiways  ih.n  have  serious  pollulion  oi 
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l.imited  shade  and  sereening  is  a problem  at  manv 
(ireat  I’lains  reservoir  reerealion  areas 


Iii;idei|ii;ile  access  is  a common  problem  and  limits 
potential  recreation  use. 

silialion  problems.  In  ilic  eastern  Dakotas  and  other 
areas  wlure  I'eedlots  and  intensive  cnltivalion  are 
common.  riinolT  leaches  I'erlih/ers  and  nutrients  and 
carries  them  into  streams  and  lakes.  The  growth  ol 
annoying  algae  In  recreation  lakes  is  one  of  the  compli- 
cating results.  .Several  eastern  basin  lakes  support 
numerous  cabin  develoiniients  with  iiiadev|uate  waste 
iiaiulling  lacilities.  creating  additional  pollution 
problems,  l.akes  Poinsett  and  Kainpeska  and  Uig  Stone 
Lake  in  South  Dakoia  are  examples  of  water  bodies 
suffering  from  pollution. 

In  addition  to  pollution,  road  building,  gouging, 
dumping,  rechannehng.  and  dewatering  through  diver- 
sion have  caused  serious  damage  to  quality  slreains  and 
fisheries  in  inanv  areas.  especialK  in  hilly  and  inounlain- 
oiis  country.  The  (lallatin  River  in  Montana,  for 
example,  has  several  teaches  left  hlerallv  virv  during 
periods  ol  heavy  irrigation  demand.  Siltation  or  lack  of 
suflicieni  inllovv  water  occurs  at  new  and  old  Missouri 
Kivei  oxbow  lakes.  Neailv  all  of  the  oxbows  are 
iinpoilanl  as  potential  recreation  areas. 

Water  level  lluctiiation.  an  uiheienl  necessitv  ai  most 
imiitipuipose  projects,  lessens  lecreation  and  aesthetic 
quality  on  iii.inv  reservoirs.  The  ilravvdovvn  is  usuallv 
most  severe  at  oldei  leservons  on  inajoi  aiul  secondaiv 
tribul  iiies.  but  several  ol  the  Missouri  Kivei  inipoimd- 
nienls.  including  both  (aiivoii  Leiiv  Reseivoii  and  lake 
I lancis  ( ,ise.  aie  allecied.  .Sigiiilic.iiillv  lowered  water 
levels  make  bo.ii  launching  and  mooiage  dillicult.  lesiill 
III  business  hiss  at  inaiuias.  ilaniage  fisheries,  and  c.iuse 
highiv  uiipleasani  coiuhlioiis.  In  ^eveie  cases,  leciea- 
lionisi  .ib.mdonineni  and  business  evacuation  san  occui. 
I Ills  draw ilow  II  silii.ilion  can  be  veiv  dilficiill  to  resolve, 
due  to  vaii.ible  jirecipiiai ion  and  the  built  iii  "conllisl  " 
ol  deiii.iiids  at  niiillipuipose  pio|ecls 

\ numbei  ol  p.isi  and  cuiieni  ( ongiessu'ii.il  bills  h.ive 
pioposed  the  esi.ibhshmeiil  ol  a ii.ilion,il  svsiem  ol 


Vertical  drawdown  of  the  Gibson  Reservoir  can 
approach  100  feet. 

"scenic",  "wild."  oi  a combination  of  similaiiv  desig- 
nated free-tlowing  rivers.  The  conceptual  dillerences 
between  the  terms  "wild"  and  "scenic"  have  changed 
with  tune  and  varied  with  the  proposal,  but  most  of  the 
eight  candidate  Missouri  Basin  rivers  have  been  included 
in  a number  of  proposals  as  national  scenic  rivers.  Main 
now  consider  a poleniial  wild  river  to  be  limited  to  a 
free-tlowing  river  within  a designated  or  de  facto 
wilderness.  .\  scenic  river  aiea  has  been  det’ined  by  the 
Assistant  Secretary  of  the  Interior  as  "a  stream  . or 
river  and  . . . adjacent  land  area  that  possesses 
outstanding  scenic,  fish,  wildlife,  and  outdoor  recreation 
values,  that  is  essentiallv  free-fiovving  and  unpolluted 
and  that  should  be  preserved  in  such  condition,  or 
restored  thereto,  in  order  to  promote  public  use  and 
enjoyment."  listahlishinent  of  scenic  and  oi  wild  rivers 
will  require  acquisition  or  lease  of  certain  adjacent  lands 
foi  proteciton  ol  aesthetics  and  developmenl  ot  public 
use  areas.  1 ighi  Missouii  Basin  livers  or  liver  leaches. 
with  a total  ol  1.17(1  miles,  oi  about  2';  peiceni  of  the 
total  basin  iivei  and  inajoi  stieam  mileage,  have  been 
consideied  m pievious  legislation  foi  a national  system 
ol  scenic  and  wild  rivers.  Recent  Gongressional  action 
lIM.  ‘>0-5421  has  designated  a nuinbei  ol'  livers  and 
lands  adiaceni  iheielo  .is  componenis  of  the  National 
Wild  and  Scenic  Rivers  System.  .Although  no  iiveis  m the 
Missouri  Basin  have  been  included  m the  sy  stem,  iw  o ol 
the  basin  riveis  have  been  designated  tor  pv'lenlial 
.iddilion  to  the  Wild  and  SceiiK  Riveis  Sy  stem.  1 hey  aie 
the  entire  length  ol  the  Gasconaile  ol  2('5  miles  in 
Missouii.  and  a Ix.'s  nnle  snelch  ol  the  Missouii  Rnei 
between  toil  Benton  and  Rvaii  Naiul  in  Mi'iilana 
Several  ol  the  aesthetically  unique  candiilale  iiveis.  as 
well  as  excellent  teaches  ol  iioncandidale  livers,  aie  oi 
will  be  endangered  by  pioposed  waiei  lesouue  develop- 
ments Most  commonly . iinpouiidmenl  m chaimeh/alion 
will  be  mvolvetl  ( aiefni  planning  and  ihoioiigh  con- 
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Milt’i.iliim  III  nocds  and  alti.'mali\i.-N  uill  1h'  essoiuul  m 
oidci  111  retain  Miino  ol  the  nniie  luitstandine  liee- 
llowiny  ri\eiA  and  I l^herle^  ol  the  Ml^Munl  Hasin  and  the 
Nation, 

1 heie  aie  nian\  histone  and  aieheoloyie  sites,  iiotahls 
the  leiiiiiaiits  ol  onee-hn.sihim  ininina  urn  ns  in  Montana 
and  Coloiado.  tlial  e\entually  will  he  lost  it  snU'ieieiil 
nileiest  and  riindiiii;  aie  nol  seemed  tor  aeiinisiiion  oi 
proteetioii.  ,\  lew  areas,  siieh  as  Baimaek  Stale  Moiin- 
nieni  Hoiiiiei  Montana  Territoiial  Capitol  I.  are  pariK  in 
piihhe  ownership,  but  adeipiate  proteetioii  and  resioia- 
lion  are  still  laekini;.  I nrorliiiiately , only  liniited  l ederal 
tniuling  is  av.iilable  lor  restoration  and  proteetioii 
pniposes  and.  at  pieseni,  pnblie  eoneein  is  generally 
absent 

Many  ol  the  \aeaiion  and  olhei  leerealioii  areas  in 
ihe  basin  laek  high  ipiahty  eonnnereial  sereiee  laelhties 
Ol  eonlain  only  inargnial  deielopiiients.  In  some  aieas. 
ihis  Is  due  to  low  Use  Bin  the  problem  exists  e\en  m 


high-iise  aieas  jnd  i-  pailly  vine  li'  a shoii  le^ic.ilion 
season,  otteii  as  hll  le  a^  ~0  oi  day  s \ ..omb  lira  lion  ol 
a loiigei  pioiii  season,  logethei  withownei  oigjm/ation 
and  loi.il  goieinmeni  .ls^l^lallv.e  aiul  ..oniiol  ^ouM 
eontiibiile  imnh  lo  a more  healthy  and  allia^live 
sommemial  seixne  iiuhistiy 

.•\dilillonal  leeieatioil  and  aestlielk  --oiKeiiis  within 
the  basin  meliide  an  pollntion  at  maioi  i.ilies;  inei  and 
leseiAoii  bank  eiosion  .nid  wave  and  lee  damage  to 
lesiealion  l.nuls  and  labilities,  espebially  on  the  Misnoiiii 
mam  stem.  (Ireal  IM.mis  winds  and  blmiaiib  bh.mges  that 
eaii  make  boating  and  oihei  watei-use  diltienh  al  laigei 
reseiMiiis:  and  Sl.ile  bomidaiy  disputes  along  the  middle 
Missomi  Knei.  ineieasing  the  piotilem  ol  deielopmg 
oxbow  lakes  Theie  aie  also  needs  lot  giealei  piomoiioii 
and  pnblie  leiogmlion  of  jikinis  lebieatioii  lesomees. 
.md  loi  loeal  gineinmenl  bOiisohdatioit  oi  miei-eoimly 
agieemenis  that  will  enable  majoi  leeiealioii  dexelop- 
ments  and  abxpiisitioiis  m mniti-bonnty  siihiiibaii  aieas 


CHAPTER  7 


1 

FLOOD  AND  RELATED  EROSION  PROBLEMS 


The  M.ncnu  aiul  lllU‘^^ll^  nl  llood  am.1  lol-ilod 
croMon  problems  m the  Missomi  Ri\ei  basin  aie  as 
diverse  as  the  basin's  eeoiiouiv . ehniale.  topoaraplu  , and 
stream  eliaraeleristies.  Flood  damages  have  railed  uidelv 
tlmmghniil  the  basin  because  ol  lhe  r ai lalnnis  oF  laiiilall 
and  runotl  patterns,  the  degree  ol  tlood  plain  develop- 
ment. and  the  el'tects  ol  I'UhhI  coiuitil  impunenienis. 
Floods  have  been  caiiseil  b\  snoumell.  geneial  lams  ol 
long  duration,  intense  local  tains,  and  combmalions  ol 
these.  The  exienl  ol  I'loodnig  has  been  nil'liienced  not 
oiiK  by  llie  diiralioii  ol'  the  high  llous.  but  alsri  In 
ice-iam  conditions. 

Frosion  is  closelv  related  to  t’loods  since  the  cutting 
ot'  sireambaiiks  and  the  lornialiim  ol  gullies  are  ascel- 
eiaterl  dm  mg  high-llow  conditions.  Because  ol  soil 
characleiistics.  ihe  erosion  piocess  is  tpiile  active  in 
ceitani  porlioiis  ol  the  basin  even  dniiiig  low-llovv 
peiiods.  Sireambank  erosion  occnis  along  most  reaches 
ol  the  piiiKipal  basin  siieams  as  well  as  many  ol  the 
smallei  li ibntai les.  ( Inllies  are  olten  a part  ol  the  naunal 
water  disposal  svsieni.  pailicnlarlv  in  the  more  erosive 
soil  areas  ol  the  basin.  gie.il  main  have  a leasonable 
degree  ot  slahilitv . with  a good  covei  ol  grass,  sliiuhs.  or 
wood)  vegeiation.  ainl  are  used  tor  gia/mg  or  vviklhre 
hahilal  as  well  as  walervv.ivs.  Olliers  aie  unstable,  lack 
vegetalive  cover,  and  aie  riegiarlmg  or  heavlciillmg  at 
excessive  rales.  When  these  iiiislahle  gullies  .illeci  high 
value  areas,  such  as  cioplaiul.  the  vlesirnclion  oi  rlepie- 
elation  ol  these  laiuls  causes  longlerin  economic  losses  to 
the  land  opeiator  .md  sediment  problems  rlow nslreain, 
[’he  evaluation  oh  the  inlensin  and  seveiilv  ol' Flood 
and  relaleil  erosion  problem  covers  the  three  piincipal 
calegoiies  ot  lloodwaler  damage,  streambaiik  erosion, 
and  giillv  eiosion.  'ihe  evaluations  and  anakscs  con- 
tained herein  aie  basevi  piiinaiiiv  on  rlala  available  Ironi 
ledeial  ami  .Stale  a.genc>  Files.  Some  lield  lecon- 
naissance  sinvevs  weie  iiiavle,  usually  on  a sample  basis. 
Ill  order  to  firovkle  lepresentalive  basic  inloini.ilion  Foi 
areas  where  d.ila  were  kicking,  ihe  results  ot  the  lloml 
damage  stmh  aie  expressed  in  leriiis  oi  aveiage  annn.il 
tlood  damages  and  Ihe  aiea  siisl. lining  such  ilaniages 
Flood  il.nii.iges  were  evaln.ileil  For  the  snualion  in  I'b'' 
.nul  exiendeil  over  the  long  teim  on  the  b.isis  ol 
economic  proicslions  loi  the  Missonii  B.isin  liolh 


base-veai  ami  I irlnre-damage  levels  aie  expiessed  on  a 
coiisl.int-dollai  basis  leleiied  to  I'hsO  piKe  levels. 

I losioii  comhlioiis  were  necessaiilv  geiieiah/ed. 
allhoiigh  the  extent  vd  existing  and  Fiituie  problems  w as 
identiFied  1 stimates  o|  aiiiitial  erosion  damage  are 
limucsl  to  streambaiik  and  gulls  erosion,  ('ontimimg 
lutiiie  siudies  ol  nmie  detailed  s..ope  w ’.'I  be  rcsjuiied  to 
deal  Is  dcliiie  the  soiitiiuimg  needs  with  respect  to 
stieamb.ink  erosion. 

HISTORICAL  FLOODS 

review  oi  llood  cxpeiieiise  imwides  a valuable 
nisighl  to  the  inagmtmie  ol  the  mans  and  varied 
problems  sslucU  leiuaii.  ls>  be  solved  Mans  parts  ot  the 
b.isiri  h.ivc  stiFleierl  liighls  desiiiictise  lloods.  To  illiis- 
tiale.  one  has  but  lo  look  bask  to  such  oscii'iences  as 
the  I't.vs  llood  111  the  Kepiiblican  Riser  basin  which 
devastated  the  valles.  damagcil  d.x  cities  and  low  ns.  and 
took  I HI  lives:  the  iiiaiis  Missouii  Rivei  Floods  in  the 
I'tdO's  .nul  earls  I't.slFs.  ciilmiiiated  bs  the  great  tlood 
I'l  Ids;  which  caused  about  sPo  million  oF  damage, 
the  leciml  lloods  oi  l'»s|  ni  Missomi  ami  Katisaswheie 
.'('  peisoiis  lost  then  lives  and  damages  .ippio.ished  SI 
billion;  lhesignilic.ini  lloods  ot  the  I'isti's  and  IvioU'sin 
such  .ne.is  as  the  .lames  Rivei  m Ni'ilh  ami  South 
Dakola.  the  I Ikhoin  ami  i.oiip  riveis  in  Nebraska,  and 
the  Nemah.i  Rivers.  Salt  ( leek.  the  Blue  Rivei,  ami 
otlieis  111  Nebraska  ami  k.iiis.is,  and  liiehlv  destitislive 
lloods  111  the  upper  Missouri  b.ism  ni  I'lirg  .md  I'li  the 
South  I’l.ille  Rivei  ceiileimg  in  the  Denver  melii>pohl.in 
area  in  l'i(i5  Otheis  continued  the  toll  tliiovigh  I'ttsvi 

Floods  that  ocelli  III  iiibiilaiv  oi  npsiie.iin  vvaieished 
.ne.is  .lie  not  as  spectacul.n  as  those  which  miimlate  the 
tloiul  plains  ol  the  n'  liii  stems  ol  the  Missouri  Basin; 
liowevei.  Ill  the  tiibiitars  aie.is.  ilooils  occur  nune 
ticupientlv  ami  ipiite  olteii  aimnallv  D.niiages  are  not 
huge  toi  aiiv  one  lloorl  occiii leiise.  but  the  aggregate  c.m 
be  ipiile  signil leant  ovei  .i  peiuui  ol  time  In  the 
mounl.iinoiis  p.nis  ot  the  basin,  oveibank  llotuhiig 
occnis  nilieipieni'v  1 kwv  s ,ne  oidinaiils  kept  wiihni  the 
channel,  but  high  llosss  cause  sienitic.mt  d.mi.iges  to 
iiiigalion  diveisUMi  .iml  headgate  or  ou-c.in.il  siincluiec. 


i 


I ho  C'oiiIr;il  liKlu\lri;il  Distriol  ;il  K:iiivi'- C it\  diiriiii!  iho  l')5l  flood  on  llio  Kniisas  Ri\or 

roads,  hndoos.  Hails,  and  silos  snoli  a'  |iioiiio  aioas  and  lnol\  small  uionps  in  looal  aioas  haro  nr  laol  oioatK 
sooniovious.  lo'rlnood  losss's.  hni  snoh  ollosis  Inrrs'  loi  iho  nir'st  pail 

\n\  analssis  ot  hlslinioal  Hoods  innsi  ho  loinpoioil  boon  oinbodiod  in  llio  histonoal  llood  ovpoiioiKO  and 

\Mlh  a kiiou  lodgo  ol  llio  nnpiosoinonls  mstallod  b\  man  snbmoiood  m pa't  si.msiios  I oi  llio  laiooi  pui|ools  and 

to  oonliol  floods  and  alloMalo  lossos.  In  main  ol  llio  piooiams.  Innlno  uidos|iioad  and  nionliliablo  ollool'. 

aioas  ilosonbod  siibsoi|iionlK  . llio  oonsiiuoUon  ol  ma|oi  siiIIkioiii  data  and  mfoimation  aio  asailablo  lo  assoss 

piojools  will  iiixMiU  loilnoo  llio  ilamaoos  (.non  ,i  ihoii  ol  loom  onoss  and  ['oi  loimaiKO.  I’lalo  s idonlilio' 

liisloikal  flood  palloin  aiul  llio  Innniu  ol  lloorl  oonliol  and  loo.ilos  ilioso  impononionis.  I oi  j'liiposos  oi  o\aln- 

impiovomonls.  llio  I'oloniial  lolalno  llood  danuoo  in  alnio  v.mionl  lossos.  impioromonn  now  nndoi  son- 

\ .11  lolls  pails  ol  llio  basin  oaii  bo  osinnalod.  siiiislnm  willi  vomplolioii  assmoil  in  llio  \oi\  iioai 

In’  '0  aio  ^oiisidoiod  lo  bo  m plaoo  and  IniKlionmo 

THE  EXISTING  SITUATION 
Existing  Improvements 

Iho  m.ioiiiliido  .ind  oMoni  oi  flood  .iiul  oiosion  lossos 
.11  piosonl  .110  ooioinod  b\  llio  ooonomio  ilosolopmonl 
loo.ilod  III  llio  llooil  pl.iiiis  and  llio  olloolivonoss  ol 
\. molls  piooi.mis  .md  [iiofOsls  loi  n‘diK‘ino  )itilonli.il 
lossos  I Kwolopmoiil  wiiinn  llio  llooil  pl.iiin  r.nios 
lliioniilioni  llio  oonoi.il  looioii.  wiili  ilio  ino.ilosi  oonoon- 
li.ilioiis  boiii.o  loimd  111  llio  low  01  lull  ol  llio  b.isin. 

Iiowovoi.  soino  lol.ilnoK  woll  dovolopod  llood  planisaio 
lomid  111  hnali/orl  .iio.n  ol  ilio  iippoi  hall  ll  is 
iiiipi.K  Ik.iblo  lo  idonliU  .ill  impnwomonls  ih.il  li.no 
boon  m.ido  loi  iho  soiiliol  ol  lloods  .iinl  oiosion  M.iin 
ol  Iho  nnpiovoiiionis  m.ido  b\  mdnidnals  oi  b\  loi.i 


( Oinplolod  I lo\d  Itnor  ohannol  jmprmomoni  pro|00l  at 
Sions  ( il\  . low.i 
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lable  120  presents  inluimation  on  e.\isiini;  nnprove- 
menls  with  an  indication  of  then  effectiveness  m 
redncina  flood  damages. 

F lood  Problems 

The  flood  prohieins  in  the  Missouri  basin  var>  widelv 
because  of  the  flood  chaiacieristics  peculiar  to  each  ot 
the  eight  subbasins  and  the  aiiunint  ot  piotective  woiks 
installed. 

In  the  I ppet  Missouri,  spring  floods  occiii  tioiii 
snovviiielt  in  the  lower  elevations  otten  accompanied  b\ 
ice  jams.  Later  floods,  usually  m June  and  July,  are 
caused  by  snounielt  from  the  higher  elevations  olien 
augmented  by  rainfall.  Rainlall  lloodv  aie  normally 
confined  to  small  drainage  areas.  The  mtcnsity  ot 
damage  is  greatest  along  the  Sun  Kivei;  but.  m geneial. 
aveiage  .iiinual  flood  vlaniages  pei  acre  are  not  great 
Floods  do  occui  at  unprotected  locatiotis  and  in  highly 
developed  agricultural  areas.  Seiioiis  conditions  exist  at 
both  Cheat  I alls  and  \ aughn.  Mont.,  located  on  the  Sun 
River.  Otlici  commuiiities  adversely  allected  include 
l.evv istovvii  and  Shelby  . Mont. 

In  the  Yellowstone,  a large  propoition  ol  irrigated 
farmlands  on  the  Yellowstone  River  below  CDlumbus, 
.Mont.,  is  severely  datiiaged  whenever  flooded,  lioysen 
Reservoir  and  bighorn  Lake  on  the  biglioin  River  have 
reduced  former  damages  to  the  Yellowstone  River 
downstream  about  40  percent.  \ relatively  vrious 
situation  e.xists  at  Miles  City,  and  additional  flood  plain 
development  at  Livingston  and  billings  is  increasing  the 
flood  hazard  from  the  Yellowstone  River.  Open-watei 
floods  below  boysen  Reservoir  and  bighoin  Lake  on  the 
bighorn  Rivet  are  no  longer  a serious  hazard.  Upstream 
of  boysen  Dam  flooding  is  freviuenl.  but  the  llood  plain 
IS  not  developed  extensively  except  in  local  aieas  such  as 
the  Riverton  irrigation  project.  Rural  damages  aie 
relatively  low.  the  itiaior  hazard  areas  being  at  Hudson. 
l.ander.  and  Dubois.  Wyo. 

In  the  I’owdei  Rivei  vliamage.  ruial  flood  damages  aie 
niodeiale  even  though  lloods  occui  on  an  average  ot 
once  III  5 years.  The  valley  lands  are  subiecl  to  erosion 
and  the  siie.iin  coiiisc  otten  sinits  i.idkally  during  iJood 
peiioils  I he  flood  plains  ol  Clear  and  I’liiey  Creeks 
contain  extensive  niigated  croplands  which  can  be 
seveiely  dani.iged  bioadiis.  Mont.,  on  the  I’ovvdei  Rivei. 
bulfalo.  Wvo.  on  ( leai  ( leek,  aiul  Story.  Wyo..  on 
I’lnev  ( reek  are  siibiect  to  trei|iienl  and  severe  llooding. 
because  ol  sp.nse  developmenl  llood  damages  along  the 
longue  River  are  relatively  niodeiale  Ma|or  flood 
hazard  areas  exist  at  Miles  City.  Mont  . Dayton,  Wyo  . 
aiul  the  unpioteclerl  area  ot  Sheiidan.  Wyo 

At  the  pieseiil  time,  iheie  are  no  widespread  ma|oi 
flood  problems  in  the  Western  Dakoi.i  Subb.isni  Hie 
most  signilicant  ,ire  cenlerevi  in  the  black  Hills  area  ot 


the  Cheyenne  River  drainage  at  belle  Fouiche.  Speaitish. 
and  Sturgis.  S Dak.  In  the  (naiid  Rivei  diamage.  floods 
cause  relativelv  niiiioi  damage  because  ol  the  elleclive- 
ness  ol  bow  iiiaiid  laley  and  Shadehill  reservoirs. 
Damages  in  the  othei  Wcslein  Dakota  streams  laiige 
from  minor  to  niodeiale.  I xisiing  local  piotectioii 
projects  at  Marniailh  and  Mandaii,  N.  Dak.,  are  currently 
pieventmg  nearly  .xO  percent  ol  then  total  potential 
annual  llood  losses.  The  dcgiee  ol  proteciion  m these 
urban  areas  should  be  increased  it  at  all  possible 

About  ‘HI  percent  ol  estimated  average  annual  tlood 
damages  in  the  I astern  Dakota  Subbasin  ocV-iirs  in  the 
big  Sioux  River,  Vei  million  River,  and  James  Rivei 
diainages.  Hie  losses  laiige  lioiii  severe  on  the  big  Sioux 
to  moderate  ahmg  the  .lames  to  the  iioith.  1 he  llood 
hazaul  along  the  big  Siou.x  River  incieases  m iiileiisity  in 
a downstieam  diiection  and  is  most  seveic  below  the 
mouth  ol  the  Ri'ck  Rivei  .Although  a niajoi  local 
proteciion  pro|ccl  has  been  coiistrucied  ai  Sioux  Falls. 
S Dak.,  the  lesidu.il  llooding  is  ot  suiiicient  magnitude 
to  wairanl  consideration  ol  additional  mcasuies  to 
inciease  the  degree  ot  piolectioii.  Hie  lloovl  plain  ol  the 
Vermillion  Rivei  m Souili  Dakota  and  the  James  River 
in  North  Dakota  is  piimarily  agiicnllur.il.  with  tew 
tainisteads  located  m the  valley.  However,  because  of 
the  exlieme  duration  of  most  lloods.  a sigmticanl 
poilion  I'f  a year's  agiictilluial  pioduclion  is  k'st 
vvhenevei  oveifli'W  occins. 


A Denver,  Colorado,  home  after  the  l4(i.S  flood  on  the 
South  I’lalle  River 

Ci'iiviilii'iis  m the  I’lalle-Niobiaia  Subbasin  vai' 
consideiably . not  only  because  i>l  tbe  diverse  chm.itic 
and  hydu'logic  cbaiacteiistics.  but  also  because  of 
improvements  locaievl  in  the  llood  plains  .nul  the  ellccls 
ot  lesc’ivons.  dneisioii  works,  levees,  channel  improve- 
ments. and  lelaled  sliuclures  I loods  on  sneains  ti ibii- 
laiy  to  the  Soiill.  I’lalle  Rivet,  pailicul.irly  m the  Denver 
aiea.  have  been  lieipient  and  damaging  .A  sigmlicant 


Table  120  - EXISTING  IMPROVEMENTS  FOR  FLOOD  CONTROL  AND  RELATED  PURPOSES 

Degree  of  Control 


Suhbasin  and  Project 

Project 
1 ypf  ‘ 

•Area 

Protected 

In  Years  per 
Recurrence 

Annual  Damages 
Prevciiled 

( 1 ,000  acres) 

(SI, 000) 

1 PPl  K MISSOL  Rl 

lio\  1-  Mer  C reek 

\u* 

1.3 

lou 

50 

( an>  on  ( errv 

K 

20.0 

\aries 

500- 

1 asl  Bench  iC'l.irk  Canyon) 

K 

30.0 

vanes 

123- 

Port  Peck 

R 

1 20.0 

\ ancs 

4.600- 

(llasgow 

1 P 

100 

10 

Ra^rc 

PP 

O.h 

50 

276 

.la\vhone  C reek 

UP 

100 

4 

Lower  Manas  l ) Jber) 

R 

7.4 

vanes 

269- 

Saco 

1 P 

0.2 

300 

iS 

M 1 LOWSIOM 

Cl>  lie  Park 

IP 

7 

Bo>  sen 

R 

X5.4 

50-2 

337- 

Veilow  tatl 

R 

75.0 

500 

323  - 

Cireybull 

LP 

0.4 

1 .000 

141 

1 orsyih 

1 P 

0.4 

1 .000 

2S 

VSesi  Cilemine 

LP 

0.3 

250 

20 

Shendan 

LP 

1.0 

200 

109 

VVl  sn  RN  l)\K01.\ 

Marinarth 

LP 

0.3 

40 

29 

Dickinson 

R 

20.0 

V aries 

1 

Heart  Biille 

R 

19.0 

varies 

5 

Mandan-Lower  Heart 

1 P 

4.1 

1005 

2K2 

Bownian-Halev 

R 

lh.5 

s aries 

S5 

Scranton 

LP 

0.4 

100 

7 

Shadehill 

R 

23.0 

vanes 

55 

Angostura 

R 

16 

Belle  I'ourche 

LP 

— 

20 

1 1 

( oid  Brook 

R 

vanes 

lOO 

Hoi  Springs 

LP 

0.1 

250 

135 

Ke>hole 

R 

\ aries 

IS 

Pactola 

R 

varies 

1(5 

Red  Dale  llulch 

R 

0.1 

vanes 

S 

1 ASn  RN  DAKOl  A 

(.larrison 

R 

l0.2tHi- 

Oahc 

R 

4.11IO* 

Big  Bend 

R 

135.0 

0 - 

1 ort  Randall 

R 

S.3on  - 

(lavin-  Point 

R 

“no* 

Marne  ( reek 

\\P 

0.2 

50 

It. 

Herrcid 

LP 

4.7 

too 

< 

Jamestow  n 

R 

3.1 

varies 

Itirkey  Ridge  Creek 

\\P 

h.3 

5005 

1.2 

C»reen  Creek 

\\P 

0.0 

25-10 

-1 

Richland  ( reek 

\VP 

1.0 

25 

; 

Silver  Creek 

\\P 

2.x 

25-5 

Scot’.  Creek 

WP 

1.2 

25 

- 

Pallee  Creek 

UP 

1.2 

25 

2n 

Brule  ( reek 

WP 

7.0 

25 

'0 

(knit  Creek 

WP 

0.4 

10-5 

2f. 

Hawarden 

1 P 

1.3 

1 .000 

22 

Sious  1 alls 

1 P 

0.0 

125 

1 pper  1 >eer  ( reek 

WP 

1.2 

25 

M 

PI  \ i i:  NlO.iR  AR  A 

Ciiatlieid 

R 

10.0 

1 .000-1 

i 4f.“ 

West  ( herr> 

WP 

0.7 

2503 

Is 

1 ranktown-Parker 

WP 

4 5 

10005 

4s 

C lurr>  C reck 

R 

3.7 

1.000 

2.1  H lu 

*(  R ) reserv .nr.  <1  P)  lo<.  ,j|  profci  |»on  tevec  and,  or 

1 h.inru'l.  (W  I’t 

\\  alershe  J pri»iei. 

- I ol.il  il;rn;igos  I’revcnUHl.  iruliidmj*  those  ;ill«)e.ileJ  to  the  m.iin  stem  wstem. 
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Table  1 20  (Cont.) 


Suhhasin  and  Project 

Project 
Type  1 

Area 

Protected 

Degree  of  Control 
in  Years  per 
Recurrence 

Annual  Damages 
Prevented 

( 1 ,000  acres ) 

( SI. 0(H) 1 

PI  \l  11  -NlOliK AKA  IcoiU'cll 

Aurora 

R 

too 

14 

C’oalbank  C reck 

UP 

0.4 

25 

1 4 

Kiowa  Creek 

UP 

2.1 

25 

4 2 

hrule 

UP 

II. 1 

100-2 

w 

Cure 

UP 

(1 1 

100-2 

Seminoe 

R 

(Included  in  Aleova  Dam  \nal\sisi 

Pathl'inder 

R 

(Included  in  .\lcovj  Dam  AnaKsisi 

Aleova 

R 

I.V7 

1 .000-1 

loo 

(ilendo 

R 

44.2 

1 .000-1 

2K0 

Ciuernses 

R 

(Included  m (ilendo  Dam  .\nalv  msi 

Pine  Ridjie 

UP 

0.4 

25-2 

15 

London  Hals 

UP 

1.2 

25-2 

15 

Anadl  Draw 

UP 

(1..4 

5(t-2 

K 

Arnold  Drain 

UP 

0.1 

25-2 

14 

Ciering  Valley 

UP 

.u.o 

50 

Ksm 

W ild  Horse 

UP 

0.^ 

100-2 

20 

Spring  Creek 

UP 

15.1 

100-2 

lOH 

Jones  Creek 

UP 

1.5 

25-2 

Bellwood 

UP 

1 l.tl 

25-2 

^7 

Schuv  ler 

1 P 

1 .000 

K 

1 urlle  Creek 

WP 

0.1 

25-2 

3 

Saruenl  Cnit 

R 

7 

1 arwell  I'nit  (Sliernian ) 

R 

K 

Madison 

IP 

0.7 

14 

20 

Hooper 

1 P 

(l.l 

loo 

n 

Pierce 

LP 

1..4 

100 

21 

Norfolk 

LP 

0.9 

100 

202 

Pilgcr 

UP 

0.4 

100-10 

III 

Waterloo 

If 

O.K 

250 

20 

West  Point 

LP 

0.-4 

100 

20 

Clarkson 

IP 

O..’^ 

100 

14 

Cpper  Sail  Creek 

UP 

q.i 

25-2 

4H 

Oak'Middie  Creeks 

UP 

.4.0 

25-2 

23 

Salt  Creek 

R 

50.7 

1 .mill- mu 

4 1.4 

Cottonwood 

UP 

2.5 

25-2 

49 

Antelope 

UP 

0.5 

IOD-7 

17 

MIDDI  1 MISSOURI 

Bank  Stabili/ation 

1 P 

175.0 

2S..4.44 

\encuJtura)  1 evecs 

I P 

254.4 

100 

20.biKl 

K\  a n-Henseliel 

WP 

3.4 

25-1 

21 

Porn  Creek 

UP 

.4.1 

25-2 

44 

Plattsmouth 

UP 

0.2 

100-50 

s 

White  Cld\  ( reek 

UP 

O.b 

l(i0 

152 

1 pper  Pl>  mouth 

UP 

4.1 

4 

StuMli  Hungerford 

UP 

0.5 

25-1 

4 

IK'UI 

UP 

l.h 

25-2 

s 

1 lo\  d River  (Siou\  Citv  ) 

1 p 

3.5 

I5U 

I .0.^0 

Blackbird  ( reek 

1 p 

2.7 

50 

1 ittle  Siou\  Prev . Prop 

W P 

1 l.k 

.47.4 

1 Ittle  Siou\  River 

1 p 

IS7.5 

5(» 

l.l  1 1 

Davn-Baltle  ( reek 

UP 

1.5 

21 

Big  Park  Creek 

UP 

l.l 

25-2 

2s 

Mill-Picav  une 

UP 

2.3 

IIIU-I 

14S 

Harmonv  Creek 

UP 

6 

Om.iha.  Nebraska 

1 p 

5.S 

1 .000 

000 

Council  Bluffs.  Iowa 

1 p 

5.4 

I .ooti 

:oo 

1. Ittle  Papillion  ( reek 

1 p 

l.l 

33 

2,44 

UP 

2.3 

50 

20 

Wilson  ( reck 

UP 

1 1.0 

25-5 

1.44 

1 pper  Big  Nemaha 

UP 

Ib.X 

25-2 

227 

Brow  nell  ( reek 

UP 

0 4 

t(K  1-50 

5 

* ( l<  J rovers  < i(f.  (I  Pj  .il  f*ro(i'k  fion  k’\  eo  .»n«l  '»r  ^\^  P)  u.iIiTsJtfil  pmii'*.  i 


Table  120  (Cont.) 


Suhhasin  ami  l^rnjoL  i 

I^(jjrrl 

lypc' 

•Area 

Protected 

Degree  ol'  Control 
in  Years  per 
Kecurrence 

Annual  Damages 
l^evented 

( 1 ,(WK)  acres) 

( SI. 0(H)  1 

MIDDI  1 MlSSOl  kl  luiiilM) 

RlKk 

\U‘ 

•>  *) 

25-1 

16 

Hcr-bu 

\\P 

1 : 

.71 

Spriiiu 

UP 

.V6 

25-h 

.17 

Muir  < reek 

\SP 

1 .7 

50-5 

20 

1 )av  kis  ( reek 

\\p 

4,8 

25-2 

44 

( rooked  ( rrrk 

U V 

S 1 

50-2 

33 

Rod  U.ik 

i p 

0.5 

.v7(l 

23 

SimpstMi  C rrrk 

UP 

u 

6 

1 found  Doi:  ( rrrk 

UP 

0.6 

25-2 

1 1 

ll.imhuri:  ( rrrk 

U l» 

0.-4 

100-2 

(^ 

1 Limhiirg 

1 p 

0.0 

50 

34 

U.dnul  ( rrrk 

U P 

h.7 

iOO-2 

6.S 

UooNrr  l rankuin  ( rrrk 

UP 

IJ 

25-2 

:i 

Pl.iMr  Rivrr  I iihs. 

Ul> 

:.i 

25-2 

4 

id:  River  1 rihv. 

UP 

1.(1 

25-5 

(. 

Okahriui  \ ()rt\rda  t akrs 

UP 

:.o 

25-10 

‘J 

HrdUird 

L P 

0.4 

17 

\teliison 

1 p 

0.2 

1 .000 

232 

Mosimito  ol  Harrison 

UP 

7.-5 

25-I 

S4 

W allrrs  ( rrrk 

UP 

5..1 

50-2 

30 

Wrsi  Douiilas 

UP 

2.0 

13 

Pirrrr  ( rrrk  »\ 

U P 

0.(1 

0 

1 urkrv  ( rrrk 

UP 

I.VS 

50-5 

.11 

Slrnnrll-Rrtl  Oak 

UP 

0.0 

25-5 

1 1 

Hlorkloii 

UP 

25 

41 

Dunr  kidgr 

U P 

4.S 

25-2 

40 

Indian  ( rrrk 

UP 

i.i 

24 

North  Piiiron 

UP 

1.5 

2K 

K WSAS 

Kartlrv 

1 1* 

11  } 

,s 

honny 

K 

707 

( Ivdo 

1 p 

100 

34 

i)r\  ( rrrk 

UP 

1.4 

25-2 

10 

SoiMh  l)r\  ( rrrk 

W [* 

1 s 

25-2 

:i 

1 ndrrs 

R 

i'»: 

Harlan  ( oiin(\ 

R 

.1 

2 . s 3 2 

Indianoia 

1 P 

0.1 

14 

1 ovrwril 

K 

\ 

2r>4 

Mrdkinr  ( rrrk 

R 

1 

1 '5 

Millirrd 

K 

\ 

4.1|.-. 

Norton 

R 

\ 

isS 

Krd  \V  tilou 

R 

\ 

2o^ 

Stamtord 

UP 

o ~ 

1 oil 

t ' 

I rrnton 

R 

‘Jl  1 

W ra\ 

UP 

0.2 

|00  s 

1 ' 

\hilrnr 

1 1’ 

1 : 

1 -^o 

Harna  nl 

1 p 

0.1 

|Oll 

!•' 

( rdar  IMutt 

H 

\ 

• 

4 ^0 

( Urn  1 Idri 

R 

\ 

2 54S 

kanopohs 

K 

\ 

1 S(.(. 

K iru  in 

K 

\ 

1 :d4 

1 osi  Uatrrshrd 

U P 

1 

IS 

Salma 

1 p 

1 S.'l 

|oo 

4 20 

Spillman  ( rrrk 

U P 

to  1 

so  2 

id: 

1 urkrs 

UP 

s.o 

■'O  2 

MO 

\\rhslrr 

K 

\ 

1 ::i 

\S  ilsun 

(< 

1 die. 

llrar-<  .*<lar  ( rrrks 

UP 

h ^ 

2s  2 

s2 

Indi.in 

UP 

t,l 

2^  2 

12’ 

b l<  J roNcrx  nir , (I  l’>  )«m  .iI  ('mtc  linn  k’S  i*i‘  ;iiul  nf  c luiim-l.  | VN  I’ ) w ,iUf  \lu*»l  prt»u-«,  | 

\ Coi.il  r>t  7^<>.700  ,i«.  res  .Mr  jU'iii’t  Irt!  I'\  .ill  Mir  MKii'T  irNcrv’irs  m Mir  K. ins. is  Suhl'.isin. 


Table  120  (Coin.) 


Di-gri'e  of  C'oiilrol 


Suhhasin  and  Prr>icct 

Project 

lyiK'l 

Area 

BroKvted 

n Years  per 
Recurrence 

Annual  Damages 
Rrcvenled 

i 1 .(M)()  acres  1 

(SI.0(K)» 

K \\,s  \S  uoniMt 

Uownian  Sprini: 

UP 

25-2 

2! 

Huckicx  ( rock 

Ul> 

Cl 

25-2 

15 

( l.itonia 

Ul> 

IS 

25-2 

20 

C ub  C reck 

Ul> 

4.^) 

25-2 

102 

Dorcbcslcr 

UP 

o.s 

25-2 

21 

1 airhurs 

1 P 

0.2 

70 

21 

1 rank  fort 

1 P 

0.2 

)00 

100 

Irish  ( reck 

UP 

1.5 

IO(;-2 

74 

1 Ktle  Imiian  < reek 

UP 

-CO 

25-2 

14 

Mission  C reck 

UP 

.Co 

25-2 

4(i 

Mini  ( reek 

UP 

1.5 

25  2 

47 

North  Black  \erinilllon 

UP 

b.7 

50-25 

227 

Plum  ( reek 

UP 

4.7 

25-2 

50 

Seward 

1 P 

0.1 

50 

31 

Snipe 

UP 

0.0 

25-2 

4 

32  Mile  Creek 

UP 

2.S 

100-2 

4(i 

1 utile  ( reek 

l< 

10.141 

1 pper  lil.K  k \ ermillion 

UP 

5.5 

50-25 

2(i0 

(Union 

K 

1.4  14 

law  rence 

1 P 

S.O 

200 

220 

1 illle  Delaware  ( reek 

UP 

I.O 

25-2 

7 

1 illle  Delaw  are  1 ribs. 

UP 

1 1.0 

25-2 

50 

1 ower  U akarusa 

UP 

5.5 

50-2 

d.^ 

Manhattan 

1 1’ 

1..^ 

(i25 

.CCi 

\ebo  ( reek 

UP 

0.(1 

25 

7 

Perr> 

R 

.1 

(1.5  l(i 

Stoneliouse  ( reek 

1 P 

1 0 

10 

17 

Stranuer  ( reek 

1 P 

_Ci 

1 luiinpsom  ille 

UP 

0.7 

25 

7 

( opeka 

1 P 

K.4 

HJO 

S.5I.S 

Upper  \\  akarusa 

UP 

S.4 

25-2 

0.^ 

lout  K MISSOl  KI 

Kansas  Cit\  s 

1 p 

20.4 

200-t 

27.10S 

Bank  Slabih/alion 

1 p 

(Included  m Middle  Missoum 

\j!ricuUural  I evees 

1 p 

21  0 

Ueliuiiilon-Napoleon 

UP 

34 

1 abo  ( reek 

UP 

14(1 

1 liomas  Hill 

K 

( allahan  ( reek 

UP 

25 

New  Haven 

( l> 

0 

( inndsione'l.osiAluddv 

UP 

Idl 

1 asi  1 . if  k of  Bie  ( reek 

UP 

5 

Panther  ( reek 

UP 

s s 

Hone.v  ( reek 

UP 

21 

Kathinin 

K 

00, u 

vanes 

54S 

Moulton  ( leek 

UP 

20 

Chariton  Kiver 

1 P 

50.0 

101 1-50 

(>T! 

1 ast  Branch  Blackwater 

UP 

7 

St»utli  1 ork  of  BLk  kw  .itcf 

U P 

Cl 

Melvern 

K 

4 

5(.X 

1 ro^  ( reck 

UP 

10 

Sw  it/ler  ( leek 

UP 

17 

Pomona 

R 

4 

5 .'0 

( Mtawa 

1 P 

0.(1 

Id' 

Cid 

1 i>rt  Sf, ott 

R 

4 

25(1 

Mi*ckton 

R 

4 

244 

INiinme  dc  let  re 

R 

4 

1 14 

K.iv  sim*er  Bliifl 

R 

251  ^ 

vanes 

5 '0 

Ba^neli 

R 

:i7 


i 


»1 


• ( K ) rcMTv  "ir.  (I  1')  loi,  .il  prok-i  hnii  U*\cc  atui  or  v h.itincl , (UP  \\  .ilorslicif  proK**.  i 
' \ lot.'l  o1  7^»«.7no  ,K  rc^  arc  ('rou-t,  icJ  In  .ill  (Ik-  m.ijor  rt-si-r\  - urs  in  llu-  K.im.is  Siihh.iMii. 
K i(li  K.iisiiiL’cr  HInM 


dcwci.'  ol  protocUou  V.UU  he  piuwded  to  the  l)eii\ei 
metropolilaM  area  h\  the  existiiij:  ( heiiN  ( reek  Kesei- 
voii  and  h\  eompletioii  ivt  the  ( hatlield  Kesemn]  Majoi 
lloodiiie  eaii  still  he  peiieiated  Iroiti  lieai  Cieek.  Sand 
Creek,  and  other  tiihnlaie  slieams.  Dounstieain  ot 
Denvei.  Kiowa  and  l5i|on  Cheeks  hare  expeneneed  vei\ 
Ineh  llows.  1 xtieineU  laiiie  diseharttes  hare  heeii  re- 
eoided  in  liiion  Cheek,  rrilh  rr  idespiead  noodim:  on  the 
South  I’lalle  Kirer  loi  a distanee  ot  almost  201)  miles. 
••Mthoniih  laiite  diseharees  are  lelatirelr  laie.  ther  mdi- 
eate  the  high  tloorl  potential  m the  plains  and  looihills 
areas  ol  ihe  upper  .South  I’lalle  di.miage.  On  the  Ninth 
I’lalte  River,  no  highlr  deslrnetire  tloods  hare  iw^uiied 
smee  the  eompletion  ol  si\  m.i|oi  reseiroiis,  1 \tieme 
llorrs  hare  oeeuired  on  the  liihntaiies  to  the  North 
I’latte.  hut  geneiallr  damages  hare  heen  qniie  low 
heeause  lerr  rulneiahle  stiuetures  exist  on  the  llood 
plains. 

I loods  along  the  I’latte  Rirei  m western  and  niid- 
Nebiask.i  hare  not  eaused  sigmlieant  damage.  Iheraller 
is  rr  ide.  and  the  hiaided  ehaimel  oeeupies  a huge  pait  ol 
the  Hood  plain.  \la|or  cities  located  along  the  I’kille  are 
generallr  not  thiealened.  hut  an  exlieme  Hood  could 
cause  sciions  damage.  Losses  hare  heen  gie.itesi  in 
eastern  Nebraska  because  ol  liighei  agiKultuial  land  use 
and  the  abililr  ot  the  lower  Lonp  and  I Ikhorn  rireis  to 
lieneiate  l.irge  llorrs.  bloods  in  the  I oup  Kirer  dianiage 
are  txpicalK  moderate,  hut  extieme  riischaiges  along  che 
lorrer  readies  have  caused  high  damages  in  areas  ol 
nrhaii  tloorl  plain  encioachment.  1 loods  m ilu'  1 Ikhorn 
River  drainage  occni  ahnosi  .iimnallr  . aiirl  then  extent  is 
otten  aggravated  hr  ice  jams. 

The  Niobiaia  Rirei  diamage  has  not  piodnced  big 
tloods  III  Ihe  past,  and  there  are  lerr  nnpiovemenls  or 
hi'di  value  cio|ilands  in  the  tlood  plain  snhiect  to 
oreillorr  No  iiiaioi  uihan  damages  hare  heen  lepoiled. 
the  most  signil Irani  losses  haring  heen  snileied  hr 
tr.inspoi tation  tacihties.  While  lloodnig  on  the  Niohiaia 
IS  not  a niaioi  problem . t tils  i ir ei  is  .i  l.n ge  con ti ihntoi  ot 
setliment  uitlorr  to  I err  is  .mil  ( laik  Take  rr  Inch  is 
located  dorriistieani  lioni  the  conihience  ol  the 
Niohiaia  rr  nil  the  \lissonii  Rivei 

In  Ihe  Middle  Missomi  .Suhh.ism.  pisl  nndei  ' million 
acres  ot  l.ind  aie  siih|ect  to  tloorlme  In  geneial.  damages 
on  Ihe  Missomi  Rirei  llood  plain  are  noi  now  large, 
hec.nise  ol  lire  conliol  exeuised  hr  ihe  main  sleni 
leseivons  .mil  lire  degree  ol  pioteclion  allouled  hr  the 
agiicnltuial  lerees  In  contiasi.  the  llood  h.i/aul  in  most 
tilhniair  .ireas  is  sereie  In  the  upper  poilion  ol  the 
siihh.ism.  the  tloml  plain  .ne.i  ol  I’eiir  ( leek  .it  Sioux 
(ilv.  1.1.  IS  viilnei.ihle  to  c.it.isiiophic  lloodnig  Ihe 
I lord  Riret  channel  ihiough  Sionx  ( ilr  h.is  heen 
implored,  hnl  imal  damages  .ire  .pule  high  in  the 
iipslie.im  reaches  Olhei  ni.iioi  siie.nns  in  this  ni'pei 
poilion  rvhidi  c.uise  seiioiis  luial  losses  aie  Omaha 
( leek.  I illle  Sionx  Rirei.  Maple  Rirei,  liorei  Rirei,  and 

.’IS 


Soldier  Rirei  t ih.m  damages  are  lelatirelr  low  with  the 
exception  ol  Missomi  \ aller  l.i  . on  the  liorei  Rirei. 
C'heiokee.  la  . on  the  Little  Sioux  Rirei. and  IdaCoore. 
la  . at  the  continence  ol  the  Majile  Rirei  and  Odeholl 
Creek.  I he  llood  ha/ards  on  I’apilhon  Cieek  at  Omaha. 
Nehi..  and  Indian  Creek  at  Council  Hhitls.  la.,  aie 
piedommanllr  mhan  in  natuie.  Ihe  Oniaha-C  ouiicil 
Hlulls  metiopohtaii  area  has  expanded  lapidlr  m recent 
reals,  and  llood  plains  hare  heen  and  are  heiiig 
derelo|ied  lor  Ingh-iiitensitr  urban  use. 

Sereie  urban  and  rnial  llood  damages  occm  ihiough- 
ont  the  Nislmahotna  Rirei  diainage  to  the  east  ol 
Omaha.  ITiere  is  a serious  uih.m  Hood  siiualion  at 
\tl.mtic.  la.,  hut  damages  on  nibulaiies  in  the  lowei 
poilion  ol  die  snhhasin  are  piedoiilinantlr  iiiial 
I’oitioiis  ol  St  losepli.  Mo  . and  \ti.lnson  and  Learen- 
rrorlli.  Kan.,  are  subje.,!  to  damage  lioin  small  tiihu- 
laiies.  losses  to  imal  aieas  m this  locale  ate  sereie 
hes.inse  ol  the  liigli  agiicnltuial  ralue  o|  lands  and  the 
concenliation  ot  lianspoit.iliiin  tacihties  m the  Hood 
plain  Ruial  damages  piedommale  in  the  W eepnig  W alei 
Cieek.  Nemaha  Rirei.  Nodarrar  Rirei.  and  I’latte  Rirei 
iMissonril  diainages.  .Snnihrille.  M"  . and  othei  smaller 
coiiimumlies  located  ne.ii  the  expanding  Kansas  ( nr  s 
iiieti opolitaii  area  hare  heen  and  rr  ill  he  experiencing 
iiiajoi  Hood  piohlems. 

( oiidilions  in  the  Kansas  .Snhhasin  r air  coiisuleiahlr  . 
mill  the  I’loinl  ha/aid  most  vereie  ui  the  humid  eastern 
pait  which  coiilaiiis  most  ol  the  loncenlialed  derelop- 
nielli.  Theie  is  little  mleiisire  derelopnieni  in  the  upper 
leaches  ot  the  Sniokr  Mill  and  Repnhlican  iirers 
dianiages,  and  areiage  .mnii.il  llood  damages  are 
moLleiale.  horrerei.  loc.illr  sereie  llooils  aie  t.iiilr 
common,  and  occasion.il  nia|oi  Hoods  ...luse  rridespiead 
daiu.i.ee  Ma|oi  leserrmis  hare  lediiied  siihsianliallr  the 
tlood  ha/aid  along  the  lorrei  RcpiihlKan  Rirei  and  along 
Hie  lorrei  re.iches  ol  Hie  Sniokr  Hill  Rirci  .iinl  its  ni.iioi 
liibiit.nies,  the  S.dme  and  Solomon  iiveis.  Damagesin 
the  lire  lilue  Rirei  di.nn.ige  .iie.i  .iie  piedoiilinantlr  imal. 
hnl  a lerr  commumlies  ,ne  rulneiahle.  lultle  t leek 
Resciroii  has  essenti.illr  elnnmaled  lloodnig  along  the 
lorrei  reaches  ol  the  Hic  HIne  I loods  .dong  the  Kansas 
Rirei  ami  its  siiiallei  liihul.nies  a..i.oiml  loi  mosi  ol  the 
mhan  d.ini.ige  m the  siihhasiii.  eren  though  the  majoi 
..ilies  ol  M.iiihatl.m.  I opeka.  .iiul  l.irrieme  enior  a high 
deeiee  ol  pioteclion  \ coiisideiahle  pail  ol  the  siih- 
hasin's  economic  der elopmenl  is  coiicenliaied  in  this 
aie.i.  and  Hie  d.nii.ige  poienli.il  is  high  m conip.nison 
rr  nil  olhei  localities 

In  Hie  lorrei  Missomi  Snhh.isui.  w ulei  Hood  plains, 
longet  dni.ilioii  ol  tlood  llows.  ,ind  the  existence  ot 
serei.il  si/e.ihle  mhan  derelopnients  result  m lel.itireir 
sereie  llood  piohlems  Shghllr  orei  one-h.ill  ol  the  area 
siih|c\t  I.'  lloodnig  Is  toc.iied  along  Hie  mam  stems  ot 
r.ntous  siie.iuis  I lus  aie.i  cUiieiulx  sustains  almost  oU 
peiceni  ol  Hie  .irei.ige  .nmn.il  llood  d.nn.iges  in  the 


(\ll^^olllll  .i1m'  11,'Miltv  in  J.iniJL-'i.’  to  iiiluii  l.•mlM'n^  .ii 
llio  'jonot.il  Kaii'j'  I n>  jicj  can  be  expevu-j 

I"  incica'C  a^  inbaiil/alhni  exparuN 

backwaK'i  lioni  Mi'ni'Hii  Kisci  Ib'i'iis  pUi'  inni'Il 
timn  \\oai'(  leck  pinducc  a vcxoic  suuatuni  al  .IclloiMin 
C'il\  , Mil  I Inml  plain  au'as  almii  the  < iiaiiJ . Klackn  atei- 
l annne,  ( I'aee.  ( haiiliMi.  anJ  ( iasi.i nukle  i n ei allln nieh 
le^^  exteri'Ue  iliaii  llmse  ahniL'  llie  MnM'ini  Riser, 
expeiieiice  imuleiale  in  seseie  llnml  dainaae  1 iijei 
cniient  cniKliliniis.  an  aseiape  nt  nsei  '-12  millinii 
ainuiai  Jainaee  n caused  b\  the  \lissnnii  Risei  al  and 
heinu  Kansas  ( Il\  . nnt  nl  a inlal  nl  abnnt  X.s4  inillittll 
aseiaite  aiiiiiial  Inss  in  tlie  eiilne  snhhasiii. 


Topeka.  Kansas,  during  the  Id.xl  Hood  on  the  Kansas 
Riser. 


Flood  Damages 


Damage  esaln.iliniis  aie  based  on  esinii.iles  n|  ihe 
piiiiian  l.nigible  losses  ili.n  could  be  expecteil  lioni 
tiiluie  llood  I'ccniiences  undei  cuiiein  ecoiioniic  desel- 
opnient  ol  the  llood  plain,  aiul  wiili  exisinig  piolectne 
uoiks.  \\eiage  ainnial  damages  lesiilimg  liom  Hoods 
llnonglioni  the  liill  range  ol  poienlial  iiiagniinde 
( treipieiKA  ai  ia>  I w ere  esiimaled.  I lariiages  tiom  histone 
Hood  occinieiices  piosided  .1  basis  tor  estimaling  liilnie 
damages.  1 sumatcs  weie  adnisied  lo  show  iheelleclsol 


siibbasin  I xisinig  Hooi.1  coiitiol  iiie.isuies  on  the  main 
sieiii  ol  lire  K.nisas  Riser  pioside  .1  laiils  high  degree  ol 
[srolectiori  10  most  .neas  ol  the  K.nisas  ( it)s;  hosseser. 
potential  Hoods  Iroiii  Iribiit.ns  siie.iitis  are  sigiiilicaiit. 
I 111  ex.nnple.  .ilong  the  Blue  Riser  I \lissiini  1 1.  Irei.|ucnt 
Hoods  cause  seseie  damage  to  nnpoitaiil  lesidential. 
coiumeicial.  and  iiuhistiial  deselopinents  1 ioodiiig 
alonu  the  1 ishing  Risei  and  the  Little  Blue  Rivei 


M/Ssoort  Rit'er- 


Kansas  ( its  during  the  l‘»S|  flood  on  the  Kansas  Riser  I loodssaler  Ironi  the  K.nisas  Riser  is  flossing  troin  the  laiidside 
of  tile  floodss.ill  into  the  Missouri  Risei 


lAi'iiiii;  piuK'!. aiul  pui|tvls  uikIoi  loiinIi lu hum.  u Imi.'1i 

uiiiild  imIIml’m^c  tutuif  k'VL'lsoi  il.iMias;i.' . 

I Imcl'  uCMOial  vlasMluali.iiiN  ol  ilanui;v.A  an.'  i'k-- 
AMili-'d  (ll  uop  and  paNtiiK'.  id)  ''llioi  imal.  and  ( .' ) 
iiiiiaM.  I'Ol  niaM\  aica''  dclallctl  inloimalMHi  was  avail- 
able. wIllU-  Uii  iilhs'is  link'  <>1  MO  data  OMsU'd  I I'l  aieas 
wlicie  adoviuale  data  did  not  o\ist.  daiiiavics  weie 
csiMMalcd  b\  means  ol  emnpausi'Ms  ol  eeiieiali/ed 
livdnilogie,  livdiaiihe.  eeimomis.  land-iise.  and  develop- 
mental eharaetei isties  with  aieas  loi  vvhisli  animal 
damages  vveie  available,  1 he  result  ot  the  evaluations 
presents  a eotnpreheiistve  pietnie  ol  taiietble  llood  losses 
and  the  aieas  siibKvt  to  stieli  ilamaee  tlmniehont  the 
Missouri  Kivei  IJasiii. 

In  oidei  to  evaluate  the  relattve  seveittv  ol  pioblenis 
III  npstieain  vvateished  aieas.  a eionpine  ol  vvateishevis 
was  made. 

(iroup  Ik'liniiioii't 

\ Uatershods  with  hieh  Kites  ol  daniajte  1 lood 

plains  iisnally  exceed  live  pereeni  ol  the 
total  vvateished  aiea  and  aie  eeneiallv  de- 
villed to  etillivaled  crops  and  vv  ilh  oveillows 
oceiirrmg  lree|uenllv  to  oecasionallv , 

h Watersheds  similar  to  ".V'  above  but  with 

moderate  rates  ol  damage,  blood  plains 
usually  ainonnt  to  ihiee  to  live  peicent  ol 
the  total  watershed  area. 

( Watersheds  vv ith  low  Kites  ol  damage.  These 

watetsheds  tisuallv  have  a low  peicent  Hinder 
lliree  (lerceill  I ol  Hood  plain  lands 

1)  Watersheds  or  Iribntaiics  that  now  have  oi 

will  be  provided  with  project  measures  to 
alleviate  lloodwalei  oi  erosion  damages. 
iKesidiial  damages,  with  pioject  measuiesin 
place,  aie  low  I 

I he  groupings  oullined  aie  shown  in  plale  'i. 
Table  121  summari/es  the  current  level  ol  llood  damages 
and  areas  subject  to  lloods  through  the  basin. 

I Ol  some  urban  aieas  within  the  basin,  special 
problems  vveie  encountered  with  respect  to  llooil 
damage  evaluation.  I hese  aieas  aie  signiticaiil  due  to 
concentiation  ol  higher  valued  piopeilics  siibiecl  to 
inundation  Plate  II)  ilhisirales  Ihe  disiiibulion  ol  llood 
damages  classilied  as  nib.m  I than  pluses  geneiallv 
include  aiiv  silv.town.oi  community  . legaidless  ol  size 
lotal  urban  damage  under  ctiriem  conditions  is  esti- 
mated at  Vil  V.'  million  I I’h'll  jiiice  levels)  amuiallv . oi 
about  14  |serceiil  ol  the  average  annual  llood  damage  lot 
the  basin 

In  addition  to  the  tangible  llood  d.images  which  ate 
siibiecI  to  diiecl  evahialtoti.  the  polenli.il  lor  intangible 
,md  secoiid.iiv  dam.iL'es  exists  vvheievei  Iheie  is  a llood 


ha/aid  1 hese  include,  but  .iie  not  limited  to.  loss  ot  hie. 
health  h.i/aids,  and  disiuplion  ol  tiaiispoi  l.ition  Such 
ellcsls.  obvi.uisiv.  sjiiiiot  be  expiessed  enliielv  m leinis 
ot  dollai  values,  and  williin  the  scope  ol  this  stiidv  no 
allenipl  was  mails*  to  s'vahiate  them  It  slioukl  be  noleil 
that.  Ill  some  ciicumslaiices.  these  losses  iiiav  be  ol 
commaiiding  impoiiaiice.  and  they  should  be  given  lull 
consideiatioii  ill  pioiecl  plaimmg.  lonmil.itioii.  and 
progiamming. 

Streambank  Erosion 

c hannel  eiosion  losses  along  the  l.ngei  stieanisweie 
cljssilicd  as  siieamb.mk  eiosioii.  while  lelaled  losses 
along  shaimels  m small  diain.ige  aieas.  due  jii  incipallv  to 
local  degiad.itioii  ot  the  channel  piolile.  vveie  sl.issilied 
as  enllv  ciosion.  .Sheel  eiosiou  ol  iiplaiiil  soils  is 
discussed  III  the  l_and  Resources  \vailabihlv  Appendix 

.Slieamhaiils  eiosnui  d.iin.ige  occius  along  most 
leaches  ol  the  m.iloi  siieams  and  .iloiig  in.mv  tiibulaiies 
111  the  basin,  tin  naltiial  siieaius.  .iccietioii  lends  to 
balance  eiosion  so  that  the  net  sh.mnel  aie.i  lemauis 
lairlv  constant,  llovvevei.  the  value  .md  piodiKtive 
abilitv  oi  lands  within  the  lesulting  meaiidei  belt  aie 
adveiselv  allcsled.  moie  ciitical  condition  exMs 
wheie  stieamb.mk  eiosion  thieateiis  to  desiioy  tiaii'- 
poitation  lacihlies  Ol  olhei  siinctuies 


.Stretimhaiik  erosion  along  an  interstate  highway  near 
( asllc  Rock,  ( olorado 

In  the  I I’pei  Missonii  .Snbbasin,  lelaitvely  low 
eiosion  Kites  have  been  expeiienced  along  most  stie.ims 
Ihe  moie  ciilK.il  j’loblems  occui  at  budge  ciossings 
vvheie  most  ol  the  tionble  aiises  diiting  huge  lloods  1 he 
mosi  seiioiis  eiosion  oecnis  .ilong  Ihe  mam  stem  ot  the 
Mtssouii  Rivei  and  m the  Maii.i'  .iiul  Milk  iivet  di.iin 
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Table  121  - FLOOD  DAMAGES  WITH  CURRENT  ECONOMIC  DEVELOPMENT 


AND  EXISTING  PROJECTS 


Subbasiii 

ITtKjd 

Area 

. 

Average  Annual 

Damages 

C rop  & 
Pasture 

Other 

Kura/ 

T 

1 

1 rhan 

1 

1 olal 

( 1 ,tK)0  Acres) 

($  Thousand  1 

I'ppcr  Missouri 

K.'vll.d 

351 

757 

1 

409 

1 .517 

Main  Sterns 

1411. h 

83 

655 

1 

261 

999 

I nbij  lanes* 

509. S 

268 

102 

1 

148 

518 

YelKmstone 

695.7 

759 

1.012 

.111 

2.082 

Main  Stems 

401.6 

386 

70.1 

168 

1 .257 

1 nhulanes 

:94.1 

373 

309 

14  3 

825 

Western  Dakota 

1,271.0 

652 

1,331 

364 

2. .14  7 

Main  Stems 

4SK.6 

0 

609 

306 

915 

t ributaries 

XI2.4 

652 

722 

58 

1.432 

I- astern  Dakota 

1,046.4 

3.634 

I.’46 

.141 

5,721 

Main  Stems 

5)5.0 

1.773 

373 

255 

2.401 

I nbu  tunes 

531.4 

1 .86  1 

1.373 

86 

1.320 

Platte*\iobrara 

2.348.2 

7.849 

4,525 

3.287 

1 5.66  1 

Mam  Stems 

1,331  4 

2.278 

2.516 

2.46  5 

7.259 

1 ribularies 

1,016.8 

5.571 

2.009 

822 

8,402 

Middle  Missouri 

2.857.6 

9.1  13 

4.402 

1,454 

14.969 

Main  Stems 

1.975.2 

4,558 

3.144 

1..148 

9.050 

I ributaries 

882  4 

4.555 

1.258 

106 

5.919 

Kl  ’sas 

2.461.7 

13.465 

4.929 

1 ,237 

19.6.11 

•Main  Stems 

1.107.6 

2.780 

1.076 

1,153 

5,009 

Tributaries 

1.354.1 

10.685 

3.853 

84 

14.622 

Lower  Missouri 

2.769.1 

22.630 

5.046 

5.944 

33,620 

Mam  Stems 

1.419.8 

12,496 

3.418 

3,849 

19,763 

Tributaries 

1.349.3 

10.1.14 

1,628 

2.095 

13.857 

SL'MMARY; 

Total  Mam  Stems 

7,549.8 

24.354 

12.494 

9,805 

46.653 

(Mo.  R.  Mood  Plaim- 

It. 558.7  1 

18.289) 

(3.5461 

(1.9281 

( 15.76.1 1 

Total  Tributaries 

6.750.3 

34,099 

1 1 ,254 

3.54  2 

48.895 

Missouri  liasin 

14,300  1 

58.453 

23,748 

13,347 

95.‘'4  8 

Totals  by  States; 

Montana 

1.350.3 

911 

1 .340 

631 

2.882 

W yomine 

432.7 

371 

871 

244 

1.486 

North  Dakota 

6 15.8 

524 

470 

j 

253 

1.24' 

Minnesota 

86.4 

626 

204 

1 

831 

South  Dakota 

1.513.8 

2.789 

2.249 

338 

5.376 

( olorado 

571.5 

1 .50(1 

1 .939 

2.136 

5.575 

Nebraska 

3,12(1  1 

13.826 

4,683 

1 .653 

20,162 

Iowa 

1,670.1 

4.376 

1 ,38(1 

86.1 

6.619 

Kansas 

2,184.9 

12.435 

5.087 

1,117 

18.839 

Missouri 

2.754.5 

21.095 

5.525 

5,91  1 

32.5.1 1 

'includes  drum.i^c  areas  nt  less  than  400  square  miles. 
“Ineludesl  m niairi  sterns  (ot.il. 


In  llic  Yellowsloiio  Siihhasiti.  bank  erosion  is  most 
signilieant  on  llic  Yellowstone  Rivet  below  I ivingslon. 
Mont,,  anj  along  the  lower  reaehes  ol  the  Clarks  hoik, 
Bighoin.  Tongue,  aiul  I’tiwtiei  rivets  Along  the  lower 
reaehes  ol  siieh  sinallei  stieanis  as  the  Shiehls.  Slillwalei, 
and  Htmider  rivers,  bank  erosion  vanes  wtdeK  in 
intensity  and  ltev|iiene\  with  the  aggregate  damage  being 
v|inte  high.  There  is  chrome  emsion  at  most  budge 
crossings,  irrigation  slriietiires.  and  at  vaiions 
eomintmilies. 

In  the  Western  Dakota  .Snbb  isin  seiioits  erosion 
oeeiiis  on  the  Knile.  Heart.  ILnl.  and  While  rivers  and 


the  lesnliaiil  sediment  eoniribiilions  to  the  mam  stem 
reseivotts  on  the  Missonrt  Rivei  aie  signirieanl  SignilT 
cant  eiosion  damages  also  ocem  along  the  Missouii  Rivet 
between  (iaiiison  Dam  atid  the  headwaters  ol  Oahe 
Reseivoir. 

In  the  1 astern  Dakota  Siibbasin.  hank  erosion  is 
geneiallv  mnioi  because  til  the  Hat  stieam  sUipes 
llovvevei.  the  Uig  Sion\  River  has  sod  and  slope 
chaiactenstics  which  contribute  to  stieambank  eiosnm. 
espectallv  neai  the  nunith  ol  the  stream  where  erosion  ol 
a criiical  iialme  cmientlv  evists.  1 losion  is  also  pre- 
valent at  the  months  td  the  .lames  and  k eimillnm  livers. 


Hank  erosion  ehaiaeleiislies  in  ihe  I’laltc-Niobrara 
Snbbasin  vai\  ualely  sine  to  its  knee  si/e  and  the  latiee 
in  topoeiaphie  leatnies.  In  tlie  Sontli  I’latte  Riser 
diainaee,  daniattes  to  liieh-eost  laeilities  aie  sienilkaiit 
dnrnij;  moderate  lloss  perioils  and  beeonie  r|nite  sesere 
dnrine  iiiajoi  tloods.  In  the  Noith  I’latte  Risei  system, 
erosion  damaees  are  relatisely  low,  but  some  siitieal 
problems  .irise  at  a tew  eommnnities  dm  me  hiph-tloss 
periods.  In  the  I’latte  Risei  system  ot  Nebiaska.  bank 
erosion  is  a serious  aiul  eontinnine  problem,  with  lee 
tains  havine  a ma|or  et’teel.  It  is  most  aetise  alone  the 
mam  stem  and  siieh  tributaries  as  the  l lkhoin  Riser  and 
the  losser  readies  ol  the  Lonp  Risei.  and  is  quite  sesere 
in  the  Logan  Cieek  drainage.  In  the  \iobraia  Riser 
drainage  erosion  is  relatively  minor. 

Streambank  erosion  m the  Middle  Missouri  .Snbbasin 
Is  extensive,  the  erosion  rate  being  relatively  severe  m 
some  areas.  1 rosion  Is  a serious  problem  m the  ssestern 
losva  area  ol  loess  deposits,  partienlaily  in  aieas  asliaeent 
to  the  .Missouri  River  llood  plain.  I xteiisise  bank  entimg 
has  oeenrred  also  along  the  Nemaha  aiul  Little  Nemaha 
rivers  in  soniheastern  Nebiaska. 

In  the  Kansas  Snbbasin.  bank  erosion  is  laiily 
extensne,  but  the  rates  range  rroni  low  to  moderate. 
.Along  the  Kansas  River,  about  511  miles  ot  slieambank 
are  enrreiitiv  snbjeet  to  active  erosion.  Hank  deleiioia- 
lion  has  substantially  decreased  along  the  Republican 
Riser  during  the  period  of  major  reserson  I'peialion 
since  about  l'l5d.  .Active  eiosion  occnis  at  si.alleied 
locations  along  the  Smoky  Hill.  Saline,  Solomon,  .md 
nine  rivers. 

In  the  Lower  Missouri  Snbbasin.  streambank  erosion 
IS  quite  widespread  but  Ihe  intensity  is  o 'atively  low  . 
The  most  severe  locations  exist  in  three  leaches  ol  the 
(hand  River  and  torn  teaches  along  the  ( haiilon  and 
Osage  rivers. 

On  the  main  stem  ot  the  Missomi  River,  bank  losses 
are  limited  primarily  to  the  open-river  reaches  between 
the  upstream  leservoirs  aiul  in  the  misiabih/ed  leasli 
between  (iaviiis  I’omt  and  SionxCily,  la. 

In  aildilion  to  these  natural  slieambank  erosion 
conditions,  deliimenlal  channel  conditions  have  become 
sigmlicanl  below  many  dams.  The  consiruclion  ol  a dam 
Ireqiienllv  causes  a change  in  Ihe  siieani  legimen  below 
the  siiiicliire  1 ielrinienlal  ellecis  include  vegetative 
eiicroachments  on  the  stream  which  deleiioiale  the 
channel  aiul  revhke  ihe  capacity  to  convey  llovvs 
released  liom  the  leseivoii . degiadaiion  ol  the  siieam- 
bed.  which  iiiav  leavl  to  mislable  conditions,  as  well  as 
bask  siieamb.mk  eiosion.  An  example  is  ihe  leacli  ol  ihe 
Missomi  Rivei  below  (i.iiiison  Dam  in  Noiih  D.ikola  As 
ihe  Stale  and  local  mieiesis  have  pomleil  onl.  Ihe 
delerioialion  ol  banks  in  this  reach  isol  m.’i|oi  concein 
In  this  case,  the  Stale  and  ihe  Coips  ol  I ngineers  aie 


cooperatively  cany  mg  onl  a hank  slabih/alioii  piogiain 
in  the  aiea  allckled. 

I lorn  the  comi'ieheiisive  view|iomi  it  would  be 
desiiable  that  anticipated  channel  and  hank  siabili/alioii 
measmes  below  dams  be  coiistuicled  as  a pail  oi  a total 
piograni.  Ilovvevei.  m some  siieani  leaches  attested  by 
reservoiis,  erosion  may  have  been  even  moie  seveie 
belore  construction  and  opeiation  ol  ihe  dam  and 
reseivoir.  Iliis  laci  should  not  piechide  mideilaking  the 
necessary  measnres  to  control  the  lesidnal  problem. 
Such  IS  the  case  m Ihe  ilhisiialive  leach  below  (laiiison 
Dam.  I veil  though  the  extent  of  bank  eiosion  is  now  less 
than  belore  coiistiiiclion.  the  pioblem  is  ol  sigmlicanl 
propoi Hons,  espcsially  to  the  local  residents  ol  the  aiea. 

Reservoii  aggradation  is  anolhei  phenomenon  asso- 
ciated with  the  coiisirriction  ol  dams.  .Aggradation 
occurs  where  a siieani  cany  mg  sediment  enters  a 
relalivelv  sii"  leservoii  ot  vvalei  As  the  velocity  ot  the 
siieani  is  ledticed.  sediment  is  deposited  in  the  head- 
waters area  id  the  leseivoii.  Ihis  giadiiai  process  >.ieales 
a delta  which  eveninally  raises  ihe  backvv.iiei  levels 
npstieam  ol  the  leservoir.  The  higliei  walei  siiikke 
elevation  m Him  raises  the  nainral  gionnd-walei  level 
and  aggravates  any  local  llood  problems.  Ihe  lemedy  loi 
this  condition,  at  existing  reseivoirs.  is  to  trap  the 
sediment  behind  tribiilary  dams;  luwvever,  that  sohiiion 
IS  olteii  economically  mleasible.  Ihe  alternatives  mclnde 
levee  protection,  gromid-waler  pnmpage.  oi  relocation 
ol  Ihe  alTected  improvemenls.  .Aggradalion  is  a nalmal 
occiirrence  inheieni  with  any  leseivon  pio|ecl  and 
should  be  given  Hill  consideralion  dining  the  planntng 
process. 

Streambank  Erosion  Damages 

A leceiit  assessment  ot  stieambank  erosion  indicates 
that  there  aie  .iboiil  5,'S,tlHII  miles  ol  siieaiiis.  not 
inclnding  gnihes.  vvilhin  the  Alissonri  Rivei  Hasiii  Ihe 
omission  ol  ihose  sneams  having  .i  diamage  aiea  ol  less 
lliaii  one  sipiaie  mile  was  consideuul  to  exclude  gullies 
( niientiv.  .ibont  live  percent  ol  those  slieambank  miles 
Is  expeiiencmg  eiosion  and  about  one  peiseni  is  clas- 

silicil  as  seiioiis  eiosion  Some  dH  peicent  ot  the 

slieambank  eiosion  is  ..onskleied  to  be  seiioiis  Seiioiis 
erosion  along  ll.dHIl  miles  ot  siieambanks  within  the 
basin  causes  avei.ige  annual  damages  esiimaled  to  be 
.iboiil  Ss  I million  About  oil  peiceni  ol  the  damage  is 
alliibuled  to  kind  and  piodiktivily  loss,  .Hi  peicent  lo 
seilimenlalion  in  leseivoiis.  .md  IHpeueni  to  budges, 
niigalion  sHikimes.  .md  mbaii  l.icihiies  I’oienlial 

avei.ige  .mnnal  d.miages  aie  piouxled  to  mciease  to 
S I o million  bv  dHdH  il  no  .iddilion.il  piokklion  is 
ponided  I .ible  Idd  siimm.iii/es  siieamb.ink  eiosion 

d.mi.iges  I hionghout  the  basin 


Table  122  - POTENTIAL  STREAMBANK  EROSION  DAMAGE  WITH  CURRENT  AND  PROJECTED 


ECONOMIC  DEVELOPMENT  AND  EXISTING  PROTECTION 


Total 

' Length  of  I 
Channels 

Current 
Length  of 
Lrosion 

1 ength  of 
.Serious 

.'\verage  Annual  Damages 

Subbasin 

Lrosion 

Current 

1980 

2000 

2020 

I pper  Missouri 

(Stream-miles) 
1 1U.7(K) 

(Bank*miies)  i 

2.600  ; 

(Bank-miles) 

460 

510 

tS  Iliuusand) 
660  1 930 

1.190 

Yellow  stone 

92.700 

S..VU)  ! 

2.450 

470 

620 

870 

1.220 

Western  Dakota 

107.200 

1 1.700 

1.970 

454 

620 

830 

l.l  III 

1- astern  Dakota 

4(1.000 

3.800 

870 

, 357 

610 

830 

1.120 

Platte-Niobrara 

77.700 

I 1.100 

1.520 

520 

800 

1.100 

1 .560 

Middle  Missouri 

3.1.400 

4.900 

1.800 

1 .033 

1.540 

2.130 

2.950 

Kansas 

2(1.000 

5.200 

530 

1.287 

i.800 

2.410 

3.220 

Lower  Missouri 

_44,.1l)0 

5.100 

1.600 

469 

650 

900 

1J30 

Missouri  Basin 

538.000  j 

52.700 

1 1.200 

1 5.100 

7.300 

10.000  j 

13.600 

Gully  Erosion  Problems 

(iulU  elusion  oeairs  at  widespread^ locations  and.  in 
general,  the  scope  and  severity  iticrease  troin  the 
northwest  to  the  southeast  portions  of  the  basiti.  Ciiilly 
erosion  and  cliaiinel  degrading  account  (or  a large  share 
of  the  land  damage  in  the  basin.  The  process  is 
accelerated  b\  the  lack  of  vegetative  cover  and  is 
oidinarilv  most  severe  in  cultivated  areas  of  fine-grained 
soils  111  rolling  or  rough  topography.  Channel  degrada- 
tion IS  the  process  by  which  channels  deepen  and  w iden 
progressively  headward  in  established  streatn  systems.  ,-\s 
the  larger  channels  deepen,  tributary  drains  likewise 
deepen. 


Cully  erosion  in  Gering  Valley.  Nebraska. 


(iiillv  erosion  is  presentlv  a minor  problem  in  the 
Upper  Missouri.  .Mthoiigh  annual  rates  ol  loss  are  now 
low  . as  land  values  increase  consideration  w ill  need  to  be 
given  to  lediicing  this  erosion 

There  are  localized  areas  m ihe  Yellowstone  that  have 
signilfcant  gullv  erosion,  hut  most  locations  ate  not  ot 
the  size  atul  nature  to  revpiiie  pio|ecl  action  to  treat. 
I'nder  these  comlitions.  treatment  is  beiim  accomplished 


by  individual  landowners  with  assistance  from  govern- 
ment technical  and  cost-sharing  progiams.  This  pro- 
cedure also  applies  to  similar  areas  in  the  other 
subhasins. 

In  the  Western  Dakota  Subbasin,  streams  Ian  out 
from  the  Black  Mills  dissecting  the  loothills  and  causing 
considerable  areas  of  Badlands.  These  lands  do  not  have 
a large  enough  production  potential  to  leadilv  juslifv  the 
use  of  structural  measures  of  imptovemeiu.  The  rela- 
tively low  rainfall  in  the  plains  tends  to  commit  much  of 
this  area  to  range,  and  proper  care  ol  laiigelaiid  is  the 
most  ecoiuimical  treatment  to  reduce  erosion.  This  also 
applies  to  similar  areas  of  olhei  subhasins  located  m the 
less  humid  portions  of  the  Missouri  Basin 

The  Tastern  Dakota  Subbasin  has  a slightiv  more 
significant  gullv  problem,  due  piimarilv  to  the  large 
glacial  plain  area  which  is  overlain  with  loess. 

Land  damage  hv  gullv  eiosion  and  channel  degrada- 
tion is  serious  m the  eMieme  eastern  portion  ot  the 
Plalle-Niobrara  Subhasin  On  irrigated  lands,  losses  from 
gullv  mg  otten  have  been  associated  with  and  accen- 
tuated hv  iriigation  walet  letuin  tlows.  though  cuireni 
practice  guards  against  this 

The  Middle  Missouri  Subhasin  has  the  greatest  erosion 
prohlem  m Ihe  enine  hasin  Its  soils  are  loimed  laigelv 
from  glacial  till  overlain  hv  loess  materials,  generallv 
lacking  an  effective  lock  underlav . and  are  siihject  to 
deep  gullv  ing. 

The  Kansas  Subhasin  has  some  gullv  erosion,  al- 
though not  as  great  as  that  of  the  Middle  ot  Lovvei 
Missouri  subhasins.  land  values  are  frei.|uentlv  high 
enough  to  juslifv  structural  treatment. 

In  Ihe  Lower  Missouri  Subhasin.  the  most  severe  gullv 
action  is  m the  northern  portion  Damages  per  acre  run 
high  III  this  area,  as  the  land  altecled  is  generallv 
valuahle  cropland.  Soil  and  climatic  conditions  combine 
with  past  Ol  present  land  use  and  eiosion  chaiacleristics 
to  produce  moderale-lo-high  rates  ol  gullv  growth  and 
advance 


Gully  Erosion  Damages 

In  order  to  identity  the  dillerent  types  and  sevents 
ot'  projeet-type  yiilly  erosion  problems,  the  iollmuni; 
eritertu  were  adopted: 

Uroup  /h'finiiion 

1 Aieas  with  tttilly  eiosioti  critically  alt’ectinj; 
or  destroy  ing  high  value  land.  Rates  ol  void- 
ing and  depreciation  are  high. 

2 .Areas  similar  to  the  above,  but  with  tnoderate 
rates  ot  damage,  or  areas  ot  lower  \aliie  land 
subject  to  damage. 

.Areas  w ith  low  to  moderate  rates  of  damage 
affecting  moderate  to  low -moderate  value 
land.  Rates  of  voiding  and  depreciation  are 
usually  low , 

4 Areas  which  have  remedial  pio|ect  measures 

completed  oi  under  construction. 

The  groupings  outlined  are  shown  tn  plate  1 1 . 

Within  the  basin,  about  4U.I1U0  actes  are  damaged 
each  year  by  gullies  of  the  si/e  and  nature  to  revpiire 
constderatioti  of  project-type  action  to  treat.  -As  these 


damages  ate  cumulative,  with  little  oi  no  lesovety.  this 
late  ot  damage  amounts  to  ovei  2 mtllion  asies  in  a 
5l)-yeai  peiiod.  The  estimated  evpiivalent  loss  tioin  the 
agnciiltiiral  productivity  base  duiiiig  the  ne\t  5U-yeai 
period  Is  U42.00U  acres,  assuming  no  liituie  deveiopinent 
ol  impiovemenls.  either  structuial  oi  noiisii iicluial 
Potential  average  annual  da.  .ages  are  estimated  to  laiige 
fioin  about  Sl.^  million  currently  to  .S-'O  million  in  the 
yeai  2U20:  however,  much  ol'  this  loss  ol  piodiKtivily 
can  be  prevented  by  etlective  contiol  measures  lable 
Id,'  suinmari/es  gully  eiosioii  damage'  throughout  the 
basin. 

Capability  of  Existing  Projects 

I lata  piesciiled  111  tables  IdDaiid  121  piov  ide  a iiteaii' 
loi  assessing  the  cltc\  in  eness  ol  cuiicnl  Hood  ^onliol 
and  rel.iieil  impiovenienis,  and  loi  diawing  geneial 
conclusion'  as  to  cinient  needs  I able  I 24  and  liguie  I'tl 
show  the  tlood  vlamage  redustioiis  made  possible  by 
contiol  woiks  ihioiighoiit  the  basin. 

I \istnig  tlood-contiol  proiects  give  adequate  pu>tec- 
tion.  ii|  to  the  limits  foi  which  they  weie  designed. 
However,  it  should  be  recogm/ed  that  the  damage- 
prevention  capability  of  a leservoii  svsieni  decieascs 


Table  123  - POTENTIAL  GULLY  EROSION  DAMAGE  WITH  CURRENT  AND  PROJECTED 
ECONOMIC  DEVELOPMENT  AND  EXISTING  PROTECTION 


i 

Average  Annua)  Damages 

Subhasin 

to  Damage  ' 

( urrenf  ! 1 9K0 

1 2000 

1 J 

2020 

1 

L’ppcr  Missouri 

(K(H)O  Acres) 
mnit'r 

(S  lliousand) 

1 1 

1 

Yellowstone 

.14 

2X1 

467 

756 

1,245 

Western  Dakota 

17 

34 

53 

72 

4h 

1 astern  Dakota 

126 

476 

XI  5 

l.ios 

1.447 

Platte-Niobrara 

47 

557 

407 

1.121 

1 .476 

Middle  Missouri 

1.11.1.1 

X.177 

12.7011 

17,754 

24.45  3 

Kansas 

Ih4 

1 .075 

l.bOO 

2.162 

1.570 

l ower  Miss<iuri 

540 

4.044 

b.Sb4 

10.471 

17.024 

Missouri  basin 

2,1141 

15.454 

21.41  1 

11.X44 

50.166 

Table  124  POTENTIAL  DAMAGE  PREVENTION  CAPABILITY  OF  EXISTING  PROJECTS, 

MISSOURI  BASIN 


Average  Annual  ri<K)d  Damages 


Without  ( urreni  Projects 

With  C urrent  Projects 

Subbasin 

(.'unent  1 

I4S0  ] 

21HH1  1 

2020 

Current  J 

14X0 

2IKM)  J 

[ 2020 

t pper  Misstnin 

2.1 

4.4 

7,4 

(S  Million) 

15.2  1.5  1 

2.4  1 

1 

10.0 

Yellowstone 

2.7 

4 4 

4.1 

17.7 

2.1  1 

1.7 

7.1 

14  2 

Western  Dakota 

1.2 

b.O 

10,2 

lx.x 

2.1 

4 1 

6.2 

12.1 

1 astern  Dakota 

6.7 

13.2 

21.7 

17.1 

5,7 

11.1 

IX. 7 

10.6 

Platte -Niobrara 

24.x 

440 

76.1 

127.4 

15.7 

27  1 

4X.5 

XI  4 

Middle  Missouri 

,10.1 

4S.I 

71.1 

1 12.5 

15.0 

21.1 

14  7 

50.1 

Kansas 

.10.1 

44.5 

X2.4 

142.2 

14.6 

.10.1 

44.5 

67.4 

1 ower  Missouri 

100.4 

15S.3 

26X.6 

500.1 

11.6 

50.0 

_7I>  4 

I21.X 

Vlissoiiri  Masm  1 

1 201,0' 

32«  4 

550.0 

! 471 4 

45.5 

152.5 

24  1 1 

142  1 

l|)t>es  tint  iruliKle  ahoiii  S45  nutli'in  ol  iIoaa  tislre.jin . main  stem  benefits  uliuh  li.ise  no(  been  assijineJ  to  the  iiuliMiliial  siibbasins. 
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INSIGNIFICAM 


SUBBASIN  NAME 


UPPER  MISSOURI 
YELLOWSTONE 
WESTERN  DAKOTA 
EASTERN  DAKOTA 
PLATTE  NIOBRARA 
MIDDLE  MISSOURI 
KANSAS 

LOWER  MISSOURI 
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MISSOl 


CANADA 
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pingiosMvely  di)\uisiKMm  trom  ilic  stiuciuies.  AuLorJ- 
i(iul\ . ilie  mdualcd  lOsidual  damages  '.'.uh  eoriam 
pio|L’jts  in  plajL’  inj>  appeal  In  he  high.  Ai  Iirsi  glance. 
aii>  atldiiumal  eimlinl  mas  seem  In  be  luslitied  snIeK  on 
the  basis  nl  ilie  euensne  areal  exieiit  l»»i  wlueli  damage 
values  were  eninpuied.  Ilnwe\er.  a mnic  detailed 
analysis  is  neeessais  u>  tieiermine  it'  addiiimtal  pinte^.- 
iron  Is  praelieable  and  eeniioimeal. 

Ai  ntaioi  urban  eomeib.  11(H>d  damage  ledueimiis 
prnvided  b>  existing  impro\emeiiis  ma\'  be  termed 
adequate  even  though  residual  damages  appear  to  he 
quite  large,  l-'or  example,  at  the  Kansa.s  (’itys  urban  area, 
average  annual  llond  damages  are  reduced  over  'Hi 
percent  l\v  existing  impioveinents.  but  the  comjnited 
residual  damages  ot  S(>.b'^^7.()00  are  quite  laige  li  is  not 
practicable  increase  the  pri'teciion  levels  ot’  liie 
existing  pmjeci  at  the  Kansas  Citys  by  local  protection 
works:  however,  additional  reservoir  systems  tor  solving 
t)ther  problems  upstieam  could  lesull  m lurthei  damage 
reduciu'iis  at  the  Kansas  ('itys.  .Again,  it  must  he 
omphasi/ed  that  such  reservoir  systems  would  iu)t  be 
specitically  designed  toi  the  latter  purpose. 

Kesidiial  damage  levels  m areas  protected  by  existing 
woiks  have  been  piivjecied  into  tlw  future  in  a similar 
manner  m aicas  which  have  no  priUeciive  woiks 
Residual  llood  damages  m pioiected  aieas  are  piojecied 
to  inciease  substjuiially . mainly  because  ot  tlie  antici- 
pated economic  glow  ih;  nevertheless,  the  pioiection 
levels  expiessed  m teinisot  lecurrence  ot  Hooding  w ould 
stay  lelatively  constant  Again,  the  incieasine  maemUide 


-41; 


i ^ 


ri'niponirv  lieij;hUMU‘cl  floodwall  ;i(  Nehrjska.  duriii):  Ihf  I')5:  Mtowmoll  llnod  on  llu-  MKvoiiri  Riu-r 

SnliMViucnl  loriMriK'lion  of  toe  maiii-sloin  d.iiio  no«  pieunils  llif  reairrcmi-  ot  a similar  flood 


ol  these  pmjeeted  llnin.!  losses  shouUI  not  be  eonstriietl 
to  iiulieale  that  additional  tlood  |iioleetioii  is  presently 
jiistiried. 


be  ineieased.  if  at  all  praetteable.  As  a ^teneral  guide,  a 
200->ear  Hood  (0.5  pereetit  chanee  ol  annual  oeeur- 
renee).  oi  greater,  is  preseniK  eonsidered  to  [epiesent  a 
target  tor  as.sessing  a desirable  degree  ol  urban  pto- 
lection.  It  is  reeogm/ed  that  phvsieal  and  eeononiie 
I’aelors  may  preclude  additional  increments  ot  tlood 
protection  lor  the  various  urban  areas,  but  more  studs  is 
wairanted.  The  I'ollowing  table  summari/ed  the  existing 
urban  projects  lor  which  an  additional  level  ot  develop- 
ment is  desirable. 

FUTURE  CONDITIONS 


Flood  Damages 


Damage  to  cars  and  a duplex  in  Denver.  Colorado,  from 
the  1965  South  Platte  River  flood. 


A rurllier  scrutiny  id'  existing  projects  seems  war- 
ranted. Review  of  the  current  situation  at  certain  urban 
areas  indicates  points  where  the  degree  id' control  should 


,A  realistic  appraisal  of  Hood  and  relaied  damages 
must  include  an  evaluation  of  future  economic  condi- 
tions. l-.stimates  of  future  damage  levels  were  based  on 
economic  projections.  It  was  assumed  that  progresMse 
economic  development  of  the  llood  plain  fiom  l'’t'5 
through  2020  will  take  place  at  the  same  geneial 
rale  as  in  llood-free  areas.  The  damage  estimate-- 
recognize  the  effects  of  existing  projects  but  assume 


Table  125  - EXISTING  URBAN  PROJECTS  FOR  WHICH  AN  ADDITIONAL  LEVEL 
OF  DEVELOPMENT  IS  DESIRABLE 


Upper  Missinm 
Weelern  D.ikola 


faslern  Dakot.i 
l’l.itle-\uihr.ira 


Middle  Miesiuin 


I..  Missinin  K. 

Uelle  I inirehe  R. 
Heart  River 

Uig  .Sinus  River 
I'ninn  & laylnrCr. 
1 Papillinn  Cr. 

Hie  nine  River 


Havre.  Mont. 

Marinartii.  N . Dak. 
Helle  I oiirelie.  S.  I'.ik. 
Mandan.  N.  Dak. 

Sinus  t ails.  S.  Dak. 
Madison.  Nehr. 
Omaha.  Nehr. 

Seward.  Nehr. 


tsisring  Degree 
of  C ontrol 

(years  per  reeurrenee) 


no  future  improvements,  siruelural  or  nonslriiclural.  to 
eonitol  or  prevent  damage.  It  was  also  assumed  that 
llood  and  erosion  risks  will  be  aeeepled  or  ignored  by 
individuals  to  the  same  extent  as  has  been  true  in  (he 
past . 

In  estnn.itmg  the  probable  future  development  in 
llood  plain  areas,  agiicniluial  production  lieiuls,  pro- 
lecled  population  ,md  employment,  atid  projected 
growth  m iticotne  and  earnitigs  were  used  to  coiislriicl 
compostle  Livtors  rellectmg  llood  damage  tncteases. 
Ihese  factors  were  applied  to  the  damages  iituler  piesctil 
cotiditions  to  obtaiti  estimates  ol  fuluie  damages. 

S|H-vifically.  the  index  lactois  foi  esimialmg  tuture 
levels  ol  crop  and  pasliue  dam.ige  were  based  on 
piii|ev Hons  ol  total  te.ili/ed  gi oss  tai m income  In  uiban 


Coulrol  and  regulation  of  stream  flows  by  Fort  Randall 
and  mans  other  reservoirs  provide  flood  protection  in 
addition  to  other  multiple  benefits 


areas,  proioctions  ot  carnmus  per  eiiiployoo  were  itscil  li> 
develop  an  mde\  applieahle  to  esUmates  ot  luuire  'iihan 
damage, 

I’lojeetion  of  luial  lumetop  damages  imoKed  a more 
eomples  appliealloii  ot  lire  eeoiii'ime  pioieeiums.  Agii- 
erillural  noneicrp  losses  are  eloseh  lelared  to  the 
produeiioii  capahililv  ol  laims  and  the  eapital  reiiimeil 
for  farm  operalions.  I’loieelions  of  lolal-reali/ed  gross 
taim  meome  were  nserl  as  bases  brr  estimates  ol  Itiime 
damaee  levels.  On  lire  olliei  liand.  imal  nonagnenlunal 
damages  ueie  eonsuleied  to  be  mote  related  to  the  total 
eurnotme  aeli\tt>  ot  llie  area,  (■routh  laelors  lot  siieh 
damages  wete  obtatnerl  fiinn  projeetions  ol  total  eain- 
mgs  toi  the  subarea  and  the  snbregton.  A eoinposite 
giovvih  laeloi  was  tints  developed  to  estimate  Inline 
iiiial  iionciop  damages  lor  speeilie  loeal  areas.  In  all 
eases,  irrowth  I'aelois  were  nioi.liried  as  neeessaiv  to 
permit  the  best  use  ol  data  Irom  ilelailed  studies  and  to 
lelleet  the  eharaeiei  ol  loeal  aieas  and  reaehes. 

I’roleelions  lot  large  iiiban  aieas  weie  based  on  both 
eeononne  pioieelions  and  geneiah/ed  estimates  ol  the 
lendenev  and  oppoiiiinitv  lot  liiinre  development  ol 
llood  plain  aieas.  The  proeeduie  provided  a basis  lor 
assignment  ol  Inline  Hood  losses  even  Ihoiigh  damage 
nndei  enirent  eoiulilions  nuiv  be  insignilieant  or  non- 
eMsienl.  While  lire  resnlls  I'oi  any  given  eity  or  town 
mtist  he  eonsidererl  as  being  ai'pioximate.  they  rlo 
provide  a piaelieal  estimate  ol  aggiegale  urban  vlaniages 
m the  Inline. 

I he  apphealion  of  gn'vvth  lae'ors  to  eni  tent  levels  ol 
ilamaee  resniled  in  projeeleil  levels  lor  the  henelimark 
yeais  of  inv  JOIKI,  aiul  JOdll.  Cuiienl  and  pro|eeted 
levels  ol  dania  ■ ne  show  n in  table  Idti. 

The  results  of  the  I'lood-damage  siiulies.  as  siim- 
nuni/ed.  nulieale  that  avetage  annual  damages  w ithni  the 
Missouri  Ha-m.  in  the  ahsenee  ol  e'.isimg  proieels.  vvoiihl 
rise  fiom  aboin  's:i)l,ll  million  emienilv  I I'hvii  pnee 
levelsi  to  S.'O.N.-I  milhon  bs  veai  l'>MI.  S.syO.O  million 
by  yeai  dlllKI.  and  S')  ' I .4  milhon  by  yeai  dOdU.  I he 
eapahihiv  ol  the  e\islmg  piojev'.s  lednees  i esuliial  llood 
losses  to  million.  's|sd..''  nnihon.  Sd4l.,)  milhon. 

and  S.Wld.,''  million,  respeelively . These  eMsiing  pio|eels 
reduce  danng'.’s  bv  peiceni  iiiulei  eniieni  conditions. 
Since  ilev -lopment  I'l  tloorl  plain  aieas  henelneil  by 
exislnig  pio|e*ts  is  proiecleil  'o  inciease  mote  rapidly 
than  in  olhei  llood  plain  .iieas,  the  degiee  ol  damage 
reduction  will  tend  to  inciease  it.  the  Intme  and  will  use 
lo  54  peiceni  m l'»H(l.  5(>  peicviit  m ddIHl,  and  i4) 
peieeni  'ii  dlldU. 

lire  inlo'inalion  aiul  data  piesenled  in  this  sluplei 
oiilhiie  the  lelalive  seriousness  ot  the  llood  siinalion  in 
leriiis  I'l  priinaiv  l.nigible  losses  loi  v.nions  levels  ol 
economic  development  in  the  Intme  these  losses 


Ik.-.  > 


9- 


The  195.1  I loyd  River  llood  al  Sioux  City  . Iowa 

include  physical  damage  as  well  as  emeigency  and  oihei 
costs  mcuiied  liom  tloodmg.  Mthongh  these  estimates 
aie  generally  crnisideied  adeciuaie  tot  t'lan  toiimil.ition 
purposes  Iscieeiiing  I'f  alleinalives  leading  to  moie 
detailed  planning  studies I.  it  should  be  lecogm/ed  that 
ml.mgible  and  secoiul.ny  damages  have  not  been 
nichided.  Ilovvevei.  intangibles,  such  as  loss  ot  lile. 
health,  secmilv.  and  detnmenlal  ellects  on  national 
defense,  nuisi  be  carelnlly  considered  in  the  planning 
process. 


Streambank  and  Gully  Erosion 


It  Is  impi acucahle  to  pioiect  stte.iiiihjiils  .ind  eiillv 
erosion  patterns  and  damages  resulting  iheietiom  in  the 
same  mannei  .is  toi  lliiods.  Del.nled  siiuhes  ot  lel.ilivcly 
small  individual  aie.is  would  be  reciimed  ti'  tully  assess 
the  impacis  and  long  i.mge  ellects  ot  eiosion.  In  view  ot 
this  sitn.ilion.  the  cniienl  conditnnis  ot  eit'sion.  btuli 
bank  and  gnily . vveie  used  as  the  beiichm.nks  loi 
deteitmmne  needs  m this  lunclum.d  s.itegoiy  1 he 
lecenl  assessment  ol  siie.imb.mk  eiosioii  in  the  Missoini 
Basin  mdic.ites  th.it  only  limited  data  exist  to  aiialy/e 
the  extent  .md  seventy  r't  the  pioblem,  tiowevei.  it  did 
indicale  that  the  problem  is  w idespiead.  piob.ibly  has 
vvides|iie.id  economic  .md  social  coiiseciuences.  and  that 
a w ide-i.inging  piogi.im  loi  contiol  oi  siieainbank 
eiosioii  could  be  in  the  iegion.il  .iiul  natu'ii.il  mieiesi  In 

view  ol  the  limil.ilions  eticoiinleied,  .i  le.ilisiic  .ippio.idi 

loi  the  Inline  would  be  to  nndei l.ike  .i  moie  detailed 
inventoiv  ol  siie.imbaiik  miles  siibieci  ti'  eiosioii, 
nndei  lake  an.ilv  tic.il  sindies  to  delme  the  technical 
.ispecls  ot  eiosion  .is  well  .is  ti.icing  the  economic  .ind 
social  consei|iiences;  and  stall  a testing  piogiam  thioiigli 
pioioly  pe  . 111. ilv SC's  to  deteimme  the  v.imHis  kinds  ot 
itnpt ov emeni s winch  could  jriove  etteciive  .md  vvh.il 
costs  would  be  lecimied  tot  iinplemenl.ilii'n 


Table  126  - FLOOD  DAMAGES  WITH  CURRENT  AND  PROJECTED  ECONOMIC  DEVELOPMENT 

AND  tXISTING  PROJECTS 


■ 1 

Average  Annual  Damages 

Subbasin  i 

Current  1 

Projected 

1965 

1980 

2000  1 2020 

Upper  Missouri 

1 ,5  1 7 

(S  lliousand) 

2.887  1 5,200  1 

t 10,007 

Mam  Slems 

999 

2.018 

3,833 

7.622 

Tributaries* 

518 

869 

1 .387 

2.385 

Yellowstone 

2,1182 

3.671 

7,059 

14.160 

Main  Slems 

1,257 

2,268 

4.619 

9.464 

Tributaries 

825 

1 ,403 

2.440 

4,696 

Western  Dakota 

2,547 

4,100 

6.205 

12.302 

■Mam  Stems 

915 

1 696 

2.912 

5.351 

Tributaries 

1.4.12 

2.404 

3.293 

6.951 

Eastern  Dakota 

5.721 

1 1 ,335 

18,668 

30.598 

Main  Stems 

2.4U1 

4,941 

8.477 

13.493 

Tributaries 

3.320 

6.394 

10,191 

17.105 

Plalte-Niobrara 

15,661 

27.125 

48,452 

83.353 

Main  Slems 

7.259 

13.635 

27,856 

49.797 

1 ributarics 

8.402 

13.490 

20.596 

33.55(1 

Middle  Missouri 

14.969 

23.258 

34.702 

50.100 

Main  Stems 

9.0511 

14.275 

22.101 

32.408 

Tributaries 

5.919 

8.983 

12.601 

17.692 

Kansas 

19.631 

30.126 

44.544 

67,904 

Main  Slems 

5.009 

7.887 

12.652 

20.967 

fributaries 

14.622 

22.239 

31.892 

46.937 

Lower  Missouri 

33.620 

1 50.033 

76.420 

123,836 

Main  Slems 

19.763 

29.437 

45.784 

75,802 

Tributaries 

13,857 

20.596 

30.636 

48.034 

Sl'.VI.MAKV: 

Total  Mam  Stems 

46.653 

■’6.157 

128.234 

214.904 

(.Mo.  Kiver  Hood  Plain)^ 

115,763) 

(23.322) 

(36.804) 

(62.284) 

Total  Tributaries 

48,895 

76.378 

1 13.036 

177.356 

Missouri  Basin 

$95,548 

5152.535 

$241 ,27(1 

$392,260 

Totals  by  Stales; 

Montana 

2.882 

5.252 

9.637 

18.871 

Wyoming 

1.486 

2,746 

4.963 

10.058 

North  Hakota 

1 .247 

2.249 

3.611 

6.319 

Minnesota 

831 

1.487 

2.190 

3.525 

South  Dakota 

5.376 

10.361 

16.515 

28.793 

Colorado 

5.575 

10.346 

’’2  ’’  1 2 

40.536 

Nebraska 

20,162 

31.765 

48,252 

7.1.451 

Iowa 

6.619 

10.538 

15.935 

2.1.164 

Kansas 

18,839 

29.685 

44.604 

69,266 

.Missouri  1 

32.531 

48.106 

73.345 

1 18.479 

^ Includes  drainage  areas  of  less  that)  400  square  miles. 
^Included  in  main  stems  total. 


NATURE  OF  POTENTIAL  SOLUTIONS 
Flood  Control 

Solulions  to  flood  prohleiiiN  and  measures  to  mini- 
nii/e  flood  damages  inekide  hot'.,  strnefmal  and  non- 
stmetmal  programs.  A review  of  fiistorieal  flood  dala 
mdieates  tliat  total  damages  eontmne  to  inerease.  even 
thoiigli  a large  number  ol  flood  control  programs  have 
been  implemented.  There  are  two  reasons  tor  this 
seeming  paradox 

hirst,  the  conlimied  economic  expansion  ot  the 
22H 


Nation  lesnlts  m liigliei  values  for  property,  materials, 
and  laboi  so  llial  llie  value  of  impiovemenls  subiecl  to 
flooding  also  continues  to  increase  and  llorid  losses 
themselves  are  consei|uentl\  liiglier.  Secoiulls . the  con- 
tinuing economic  expansion  creates  demands  foi  land  on 
which  new  impidvements  can  he  located.  In  mans 
instances  this  has  lesulted  m substantial  encroachments 
on  the  flood  |ilauis  .iiul  arhiitional  sets  ot  improvements 
siibiecl  to  Hood 

It  Is  apparent  that  a need  exists  tor  flood  plain 
maiiageinent.  With  propei  management  of  the  vvatei  and 
the  land  siibiect  to  imiiulation  hv  Hood  uateis.  the  tieiul 


Streambank  and  Gully  Erosion  Control 
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ot  inaeasiiig  tlaod  damages  can  be  reversed.  I lus  is  run  a 
simple  task.  Studies  may  be  made  to  determine  the  best 
use  ol  the  Hood  plain  lands,  reeogm/mg  the  llood  risk, 
but  implementation  ot  Hood  plain  regulations  involves 
properly  rights.  Thus  legal  authoritv  must  e.xist  to 
initiate  any  planned  regulalion.  and  planned  regulation 
of  future  Hood  plain  development  should  be  aeeoni- 
plished  by  all  planning  groups  federal.  Stale,  and 
local.  This  means  that  planning  should  not  stop  at  llood 
control  structures  but  should  incorpoiate  to  some  degree 
land-use  analysis,  and  local  requirements  for  regulalion 
and  management  for  appropriate  llood  plain 
development. 

In  order  that  the  program  formulation  studies  would 
not  be  constrained  or  biased  with  respect  to  the 
applicability  of  structural  or  nonstruclural  measures,  a 
basic  and  limiting  assumption  was  made.  The  damage 
priijections  presented  herein  reticct  coiilinumg  increases 
in  damage  levels  as  embodied  in  the  historic  record  and 
as  anticipated  with  continuing  economic  expansion  in 
the  future.  Given  such  a pattern,  planners  can  determine 
a framework  for  the  solution  of  flood  problems, 
encompassing  both  structural  and  nonslructural 
measures  and  considering  the  relative  etfectiveness  ot 
each. 

.Application  of  nonstruclural  measures  would  reduce 
future  flood  damage  increases,  while  structural  measures 
would  provide  positive  control  ot  floods  resulting  in  not 
only  a prevention  of  flood  losses,  but  also  possible 
liidier  economic  use  of  previously  flood-prone  areas. 
These  tvpes  of  programs  together  should  provide  an 
optimum  solution  to  the  total  flood  problem. 

Structural  solutions  to  flood  problems  include  levees, 
channel  improvements,  and  reservoirs.  Reservoir  control 
of  the  larger  streams  may  be  desirable,  in  many 
instances,  as  the  most  compreliensive  means  of  reducing 
flood  losses  along  these  streams  and.  in  addition,  provide 
a potential  for  reducing  flood  damage  along  the  .Missouri 
River.  These  same  reservoirs  may  also  pertorni  miilliple- 
purpose  water  resource  functions.  Portions  of  flood 
plains  subject  to  flooding  b>  both  the  .Missouri  River  and 
one  of  Its  tributaries  dictate  special  IreatmeiUs.  I xislmg 
Missouri  Rivei  levees  winch  tie  back  to  the  bhilt  line  foi 
protection  against  this  common  flood  threat  have  been 
effective,  and  similar  units  mas  represent  the  best 
solution  lot  those  aieas  which  need  protection  in  the 
futuie. 

Alleviation  of  flooding  m upstream  watershed  areas 
will  require  the  installation  ot  land  tiealment  measures, 
construction  of  lloodwater-retarding  structures,  channel 
improvements,  aiul  levees  where  economically  feasible, 
rills  integrated  approach  must  consider  flood,  sediment, 
and  Ollier  related  matters  m determining  the  need  foi 
structural  measures  and  supporting  watershed  manage- 
ment and  protection  piactices. 


With  the  exception  of  the  bank  slabili/aiion  project 
on  the  .Missouri  River,  most  of  the  et torts  to  alleviate 
bank  erosion  in  the  basin  have  been  ot  an  emeigency  or 
teinporarv  nature  The  measures  ulili/ed  gerierallv  have 
fallen  short  ot  actual  stabili/alion  of  stream  channels 
Instead,  these  measures  have  been  aimed  at  protecting 
the  most  critical  area  of  bank  erosion  bv  the  use  of 
riprap  or  substitutes,  or  bv  making  local  realignments  ol 
the  channel  itself.  To  the  extent  that  more  permanent 
measures  may  not  be  economically  justilied.  it  can  be 
assumed  that  emergency  measures  will  continue  to  be 
used  for  temporary  protection.  In  tact  it  appears  that 
the  principal  potential  for  alleviating  bank  damages  on  a 
single-purpose  basis  will  be  installations  tor  critical  areas 
as  the  need  arises. 

The  installation  of  more  permanent  rock  revetments 
is  desirable  whenever  justified  bv  local  conditions. 
Increases  in  the  economic  losses  due  to  luture  develop- 
ment. ill  combination  with  possible  advances  m the 
technology  of  bank  stabili/atioti.  may  provide  a basis  for 
juslifving  protection  of  relatively  long  reaches,  hxamples 
might  include  new  urban  areas  or  intensive  irrigation 
areas  with  verv  high  agricultural  land  values. 

The  corrections  of  gullv  erosion  will  require  con- 
slriiction  of  grade  stabili/ation  structures  and  installa- 
tion of  complemeniary  land  treatment  measures.  In 
some  areas,  it  will  be  more  effective  to  construct 
iiiu  1 tipurpose  grade  stabili/alion  and  floodwater- 
retarding  structures  to  provide  the  desired  protection. 
Streamflovv  regulation  is  also  a possible  means  ol 
reducing  the  effects  of  streambank  and  gullv  erosion. 

OTHER  CONSIDERATIONS 

Several  nonstruclural  measures  are  possible  m the 
reduction  of  future  flood  damages.  They  include  land 
matiagement  and  Ireatment  measures,  flood  torecasUng. 
flood  fighting,  floodway  regulation,  flood  plain  planning 
and  /oiling,  and  flood-ptooting  ot  structures. 

In  general,  land-treatment  measures  have  a potential 
for  reducing  flood  and  associated  problems  within  local 
areas.  Widespread  application  ot  land-treatment  nieas- 
uies  iiiav  also  have  some  eftecl  on  main  stems  and  major 
Iribulaiv  reaches.  While  these  measuiesdo  not  provide  a 
substitute  tor  stiuctural  installations,  tliev  do  piovide  a 
means  for  alleviating  local  erosion  and  flood  losses  Fliev 
also  complement  structural  measures,  paiticularlv  with 
respect  to  sediment  problents  In  some  instances  thete  is 
the  o(iporliiuil>  to  iilili/e  ciitic.il  and  gullied  areas  li>r 
nonagricultuial  uses  for  waleiwavsand  toi  wilulite. 

flood  toiecastmg  and  flood  fighting  provide  the 
oppoitunttv  loi  emergency  measiiies  to  mimmi/e 
damages  bv  ev  jcuation  ot  peisoiis  and  movable  propertv 
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Iicim  are;!-.  i.'\[U’..ied  to  be  tiooiled.  and  b\  various 
eineigeiiev  opeialious  to  leduee  tlie  jiitieipated 
daiiiattes.  1 loodwav  legtilatioii  ts  aimed  at  pieveiuine 
developmeiit.  whetliei  subieet  to  damaee  or  not.  that 
would  ad\eisel\  alteel  tlie  passage  ol  tlood  tlows,  blood 
plant  planuiug  and  /'oiiiiig  eoiiiem|ilate  lesti letious  lu  the 
use  ot  areas  subjeet  to  lloodlug  appropriate  to  the 
hazards  ol'  siieh  ttse.  b lood-proofiiig  involves  appropriate 
modilieatioti  ol  buildings  and  other  slruetiires  and  their 
eontents. 

A progiain  was  established  under  the  Housing  and 
I rban  Development  Ael  ol  I'hnS  to  make  Hood  in- 
siiianee  available,  evenluallv  ihrotiglunii  the  Nation, 
through  a eooperative  ellorl  ot  the  bedeial  (lovernuieni 
and  the  private  insiiianee  indusirv.  I he  .Ael  lequires  that 
stale  and  loeal  governments  also  eoniiibule  bv  adopting 
and  enloieing  land  use  provisions  so  as  to  restnet  lulure 
ilevelopmeni  ol  land  in  Hood-prone  areas.  The  blood 
Insuranee  piogram  is  designed  to  meet  an  insiiranev  need 
in  tlood  zones.  Through  a bederal-biisiness-loeal  eoni- 
nuniilv  ellorl  and  sharing  ol  risks  aiul  losses,  the  new 
piogram  is  expeeled  to  providv  the  needed  insnianee. 
bsseilliallv.  the  plan  is  to  provide  Hood  insuranee.  at 
subsidized  rales,  on  existing  struelures  and  then 
eontents  ami  to  ailvise  prospeelive  developers  ol  the 
perils  meident  to  building  in  the  tlood  plain.  In  addition, 
insuranee  at  lull  risk  pienniim  rates  will  be  available  I'or 
struelures  vvhieh  do  not  qualilv  tor  lower  premiums. 

The  I'oregoing  measures  have  potential  appliealion  to 
the  extent  that  ihev  eaii  be  leasoiiablv  aehieved  by 
individual  aiul  loeal  aetion  m eombinalion  with  existing 
and  I'niure  .State  and  bedeial  progiams.  While  these 
measures  may  lend  to  restnet  the  magnitude  ol’  tulure 
tlood  losses,  ihev  eannol  by  themselves  eliminate  the 
need  tor  physieallv  eonliolhng  lloods. 

W'lihm  the  eontext  ot  management  eoneepis.  pieseni 
legal  and  instilnlioiial  arrangemenis  alleel  the  implemen- 
tation ol  impioveinents.  whether  ol  a siiuetuial  oi 
nonsirueluial  natiiie.  ( arel'ul  levn-w  and  .inaivses  ot 
existing  atraugemen's  should  be  mule  in  older  to 
establish  the  relative  li.eal.  stale,  legional.  and  nilional 
inteiest  in  the  various  pioblein  areas.  Hevievvs  should 
eover  sueh  Hems  as  eosi-shai  mg.  sponsor  ship,  bnig  range 
mamlenanee  lespoiisibihlies.  and  the  etiiiipetilive  miei- 
relalionships  that  mav  "Xisl  between  potential  uses  ol  a 
resoiiiee.  In  Ihe  nonstiiielural  phases  ot  tlood  eonlrol. 
legal  ami  insiiiuiion.il  .11  langenients  will  govern  the 
applie.ibihlv  .mil  iiiipleinenl.ilioii  ol  these  m.mageiial 
piogranis 


the  long-teim  lutiiie  aie  based  on  broad  indieatois  ol 
eeononue  aelivitv  expeeted  to  prevail  in  the  tiituie. 
.Aeeoidinglv . damage  levels  assoeialed  with  llooding  and 
erosion  lelleei.  lor  the  most  pail,  hisloiieal  trends.  Ihe 
values  pieseiiled  aie  eonsideied  adequate  tor  initial 
Iranievvork  planning  studies,  |■urther  relmements  and 
extension  of  the  present  studies  will  be  required  to 
propeiK'  evaluate  eonditions  vvhieh  ineliide  or  exeltide 
aiiv  given  program  eonsideied  during  the  loimnlalion  ot 
a speeiHe  plan. 

In  many  mstanees.  positive  progiams  ol  impiovement 
will  lesiill  in  enhaneemeni  ol  the  aiea  al't’eeled.  usuallv 
tinough  a ehaiige  in  land  use.  01  a highei  level  ol  use. 
Measuiement  ol  this  el’leel  can  be  made  bv  determining 
the  dilleienees  in  net  ineome  biotight  about  beeatise 
tlood  ami  eiosion  pioteetion  is  provided.  Hits  pioieelion 
must  be  eorielated  with  the  meeting  ot  other  needs,  sueh 
as  meieasing  agneultural  prodiietnm  ihiough  teehno- 
logieal  ehanges  and  niigation  piaetiees.  and  providing 
additional  areas  loi  tiihan  expansion. 

(oirelation  with  oihei  pioblems  or  oppotiiiniiies 
goes  beyond  that  mentioned  and  is  not  diieetlv  obvious 
troin  data  presented  in  this  ehaptei.  boi  example,  the 
value  of  lediieing  sedimentation  m a leseivou  to  permil 
not  onlv  a longer  pioieet  hie.  but  also  better  water 
qualitv  tor  reeieation  and  vvildlit’e  pm  poses,  should  be 
reeogmzed.  I he  I'aelois  diseussed  aie  equallv  appheable 
to  Single-purpose  and  mulli-ltineiion  piogranis  that  mav 
be  developed . 

In  addition  to  leeogmzing  henelleial  elieets  ot  tlood 
and  eiosion  progiams  in  total,  it  is  also  eonsideied 
imiiortanl  that  eosts  assoeiated  with  sueh  piograiiis  be 
analvzed  Irom  a iiumbei  ol  v levv )ioinls.  based  on  tlooi.1 
losses  presented  lieiein  and  the  reeogmlion  ol  oihei 
laelois  outlined  above,  the  earlv  development  ol  Hood 
and  erosion  eonlrol  progiams  mav  be  desirable  m order 
to  be  leadv  lor  im|ilemenlalion  at  anv  lime,  bo  assure 
sound  deeisions.  the  soeial  and  eeoiiomie  eosts  ol' 
implementing  01  delav  mg  sueh  piogranis  must  b.-  Iiillv 
teeogiiized.  Signilie.mt  laetois  inehide  site  pieeniptioii. 
eseal.iliiig  land  eosts.  and  Hie  eonsiiuelion  ol  higli-pi leed 
developments  m potential  proieel  aie.is,  \'igilanee  within 
the  next  tew  veais  mav  s.ive  substantial  Hinds  and  even 
pieveni  vvoithv  projeels  liom  beeoming  eeoiioniieallv 
inleasible 


AN  OVERVIEW 


Ihe  aiialvses  ol  the  iT'od  .md  lel.iled  pioblems  ate 
b.ised  p'lm.iiib,  on  esiuii.iles  o|  expeeted  tlood  and 
erosion  losses  loi  euneiil  eondilioiis  1 eveU  ol  losses  in 


CHAPTER  8 


NAVIGATION 


WATERWAY  NAVIGABILITY 

I 1k'  SiiprOMK*  Coiiit  has  laii.1  tUiun  a clear  lulc  loi 
ilolc'iniinine  llic  iiaugabilils  ot  a walciwac.  Kivc’is  aic 
nacieablc  in  law.  .i*'  in  tact,  it  thc\  aic  ^l^ccl.  oi 
Ml^ccpublo  I'l  henna  ii^eJ  in  their  oulinan  cmKlmun.  a' 
hnahuay^  ol  cininnerce  over  winch  liaJe  and  liarel  can 
be  ci'iidncted  in  the  ciictoinan  wa\  b\  water,  and  the\ 
coiMilnie  ■'iiaviaable  waters  ot  the  I nited  States, 
within  the  iiieatinna  ot  the  .Acts  ol  ( oniness.  when  the> 
torin.  in  then  ordiiiaic  condition,  b\  theniscKes  oi  b> 
niiitnna  with  other  waters,  a contnined  htuliwac  o\ei 
which  coiniiieice  is  or  ina\  be  caiiierl  on  with  other 
slates  or  with  toienaii  coniuiies. 

NeaiK  all  ureis  that  reach  the  sea  101111  a contiiuied 
linafiwac  nndei  tins  rule  and.  tf  tiatnaab/e  m theiii.selies. 
are  narnaable  waters  ol  ihe  I inted  .States  and  niidei 
I edci.il  iniisdiclion,  I he  inani  stem  ol  the  Missouri 
Rnei  1 1 0111  Its  iiioiilh  to  1 liiee  I 01  ks.  Mont .,  and  certain 
poitioiis  ot  Ilians  ol  Ihe  principal  tiibnlaries  hasc  been 
dcsnanaled  as  iiasieable  111  lass.  althoni;h  thes  are  not 
necessaills  nasna.ible  111  tact  osei  then  total  leinalh 

1 Ills  cli.ipter  cosers  .1  bi  ret  les  icw  ol  nas  leatioii  111  the 
Missonii  hasni,  Ihe  Inline  ot  w.ilei  liaiispoi  lalion  I I't.st), 
dlllKI.  and  dlldtH  on  Ihe  Missoiiii  Kisei.  the  adeqnacs  ol 
Ihe  eMsIing  nasnaalion  pioicsl  to  meet  |iiesenl  and 
liitnie  needs,  and  the  lesnllaiil  Missouri  Basin  nas  i.e.iiion 
neeils.  I his  niloiiiialioii  is  piosided  loi  b.ickeioiind 
lalliei  lli.iii  a dehiie.ilion  ol  rnlnic  needs.  In  consonance 
ssiih  the  basic  stinctnie  ot  the  studs.  pio|CCls  in 
opei.ilion  and  ss.itei  uses  111  beinu  sseie  .issnincd  ,is  .1 
deiilelion  ot  snil.KC  llows  and  not  iiichided  in  pl.ninnie 
needs.  It  is  lecomn/ed  lhal  adslilional  Intiiie  depletions 
ni.is  ailed  n.is  leabihls  ol  Ihe  Missonii  Riser  and 
adiiistnietits  iei.|iiiied 

HISTORY  AND  PRESENT  STATUS  OF 
NAVIGATION 

Ihe  Missouri  Risei  has  ,1  leiieth  ol  d..'lt'  miles.  .1 
di.iinaee  .iiea  ol  .ippioMin.iiels  s_;o  iioti  si|ri,ne  miles, 
.nid  a lot.il  tali  ol  .il'ont  .Lt'sll  teet  I loni  its  he.idss .ileis 
to  the  sMiiils  ot  (neat  I .ills.  Mont  . the  user  s.illes  is 
eonje  like  111  Ji.n.istei  .iiul  the  sinionndiii.e  .iie.i  is 


nioinil.inions.  Sloping  leriace  lands  aiul  los.il  "bad 
kinds"  aie  chaiaclei istic  topographical  leaiines  betsscen 
boll  Benton.  Mont.,  and  the  siciinis  ol  ^'aiiklon.  S. 
Dak  . a distance  ol  about  1 .It'  miles 

I 1 0111  A aiiktoii  to  the  nionili.  the  i is  ei  blow  s thioiiiih 
lollniL’  pknns.  escepi  loi  ,j  shoii  disi.nice  ssheie  it  skills 
Ihe  ()/.nks  hijthland  leenm  ol  Missonii.  Slioills  altei 
1 css  Is  and  ( knk  bla/ed  a Hail  np  the  Missouri  in  1-''U4. 
sieamboals  were  iilih/nie  the  user  tioni  St.  Louis  to 
loll  Benton.  Mont  Ihe  iisei  seised  the  pioneeis  as  a 
nalmal  lonte  o!  Loiminimcation  .md  the  pi incipal  ai ier\ 
ol  liasel  into  the  noithssest  mini  the  taste;  inoie 
lle\ible  laihoads  ssiih  dependable  schedules  torced  the 
decline  01  e.iils  das  steamboat  user  trallic.  In  the 
lollossme  pai.ieiaphs  the  des elopineni  and  present  status 
(i|  naiiealion  .ne  discussed  in  siibb.isin  oidei 

Yellowstone  River 

The  A elloss  stone  Riser  ssas  at  one  lime  used  as  a 
naviealion  ssateissas  Ihionuhonl  the  reach  belsseen 
Billm.its.  Mont.,  aiiil  the  moiilli.  near  the  headssaieisol 
the  piesetit  (laiiison  Reseisoii.  -\s  a lesiilt  ot  such  Use 
bs  sessels  eneaeed  in  nileistate  ci'inmeice.  the  iisei 
acs|nnesl  the  status  ot  a ss.ileiss.is  I'l  lire  I mted  St.ites 
liiipioseiiient  ot  the  Aellowstone  Risei  loi  nasieation 
was  sl.iilesl  in  l.''“‘i.md  was  coiilinned  inilil  Ison  I he 
ssoik  coiisistesl  ol  closnii;  clintes.  leniosal  ol  snaps,  iiees. 
bouhleis.  .nisi  sninl.n  obsiitiv  !i<>iis.  .iiid  iisei  leeiikitnm 
bs  use  ol  ss  im:  d.iiiis  .iiid  niipei iiie.ible  slikes  In  D* Hi  ihe 
Bme.ni  ol  Reclamal.  n ol  the  Dep.iitment  ot  the 
liileiioi  coiisiiiicled  .111  iiiie.itioii  sliseision  dam  across 
lire  Aellow Slone  Riser  .it  Im.ike.  \bmt  . imile'l  M. 
ss  ithoiii  the  Ills  111  sioii  ' 'I  a n.is  le.ilion  h'ck  si  i net  me  I his 
slam  IS  iioss  the  pi.iclis.ible  bead  ol  nasip.ilion  on  the 
Aelloss  stone  Riser  aiul  is  sts  ci'iisisleiesl  bs  the  ( onpie's 

Big  Sioux  River 

1 he  Bie  kioii\  Riser  is  coiisisleiesl  to  be  ii.isipable  toi 
.1  sllsi.iiue  I'l  .ibs'iil  4 miles  .ibssse  Its  motilli  I lisioiicalls 
tlieie  has  been  im  sipmiK.mt  si'inmeici.il  iias main>ii 
.ih'iie  this  siieain.  noi  has  there  bei'ii  aiis  espiessesl 


mtclo^t  m 11^  ilcvciopmoiil.  o\LL'['iin^  III!  the  aiiilion/cJ 
liaihiM  pn)|cct  noai  llic  mouth  at  Siou\  ( n>.  la.  A 
repot l eompleled  m I‘hi7  eoiieliKleN  that  a eoiuineieial 
riauealioii  liaiboi  iiii|iro\emeiu  l^  no  loneei  eeonoim- 
ealK  leaMble  imJet  ]ue\ailmt;  nauealion  ptaeliees,  aiul 
ieeoinineiu.ls  tliat  the  pioiotl  he  deauthon/ed. 

Kansas  River 

.Mihoueli  eonsideied  a navieahle  ^tleam  h\  the 
I edertil  (ioveninieiit.  the  Kaiisa\  Knei  was  deelaied  a 
iiruMtar  maisle  stieam  h\  tlie  Katisas  l.egtslatuie  h\  tut  aet 
approved  l ebruaiA  25.  IN(i4.  (.State  ol  kaiisas  Session 
l.aws.  liS(i4.  C hapter  47 1-  I he  lMi4  .Ast  tavored  the 
eoinnts;  ot  ratiroads  "attd  anthoii/ed  ratiroads  aiitl  hridee 
etnnpaiites  eitartereri  tniriei  state  laws  to  biirlee  or  riaiti 
an\  rivet  without  lestrtetton.'  The  law  was  repealed  in 
|41_?  (Slateol  Kansas  Session  Laws.  1 4 | 4,  Chapter  254) 
beeaiise  ol'  litieation  and  the  reeosrintion  that  on  aiiv 
navigable  iivei  vv  lneh  is  a propeitv  ol  the  Stale,  the  Stale 
can  eolleet  rovalties  lioni  .sands,  oil.  gas.  grav el.  oi  othei 
nimerals  taken  Itoiii  the  lands  lying  in  the  bed  ot  the 
river. 

Ill  September  I4C.4  the  (Hips  ol  I ngmeers  was 
vllreeled  bv  the  CHiigiess  to  restndv  the  Kansas  River  m 
the  interest  ol  navigation  I’ldin  the  month  to  l.avvrenee. 
Kan.  I here  was  eoiisideiable  interest  e.vpres.sed  in  the 
stndv  bv  potential  shippeis  and  reeeivers  ot  height, 
parlieiilailv  prospeetive  shippers  ol  giam  lioiii  as  tar 
upstream  as  Salma  on  the  Smokv  Hill  Rivei.  Several 
oieam/atioiis  siippoiterl  the  sttulv  but  leserved  eomnient 
until  ils  eompletioii  I he  K.msas  W atei  Resonrees  Boaul 
ipiesiioiied  himtations  as  to  an  aiK\piate  water  snppiv 
loi  mainlammg  a navigable  ehannel  and  the  adveise 
elleet  on  l.iiirls  m the  vallev  it  a slaekwaler  ehannel  |s 
."iivideied  I he  Kaiis.o  R.iihoads'  ( (iinmitlee  on  I lood 
( iiitiol  .md  Watei  ( oiiseivalion  opposed  navigation.  It 
siibiiiitled  a detailed  eiigmeeimg  stndv  and  ie|'oiled  on 
woiisuleiatioiis  lot  nav ig.ition  on  the  Kansas  River  in 
siippoii  ol  then  eoiiehisloiis  lhal  nav  ig.il ion  between 
Kansas  Cilv  and  .Innelioii  City  would  be  mleasible  and 
impiaelieable 


Blue  River 

I hv  Mine  Rivei  i-  a light  h.mk  Iribniaiv  ol  Ihe 
\lissoini  Rivei  al  mile  .?s(,  o Ihe  Rlne  is  eoiisuleieil 
n.iv  leable  I omi  its  monlh  to  ( iiiniolle  I ).im.  .i  ilishiiue  ol 
•ibonl  4 miles.  Ihe  ih.mnel  is  iiol  ti.ivigable  m Kiel  aiul 
iheie  Is  hllle  likelihood  that  il  will  evei  besome  so.  even 
,1 . .1  poll  lavihiv  lot  \lissonii  Rivei  b.irge  li.itlie  I he 
■Ainieo  Steel  ( om|>.my  has  piovided  doekmg  l.ieihlies  on 
the  tighi  b.mk  ol  Ihe  Missonii  Rivei  iieai  Ihe  monlh  ol 
Ihe  IChie  Rivei 


Grand  River 

Ihe  (iiand  Rivei.  vvliwh  uses  m Sonlhwestein  hwva 
ami  joins  the  Missonii  River  at  iivei  mile  244')  is 
eoiisidered  to  he  navigable  to  Ihnnswisk.  loealed  .'  miles 
above  Its  month  .Above  this  point  the  siieaiii  vallev  is 
mteilaeed  with  a netwoik  ol  lailioads  and  Inghvvavs 
l.oeal  mteiests  have  imlieated  a desiie  to  establish  haiboi 
laeihlies  at  liiniiswiek  in  eonneetion  with  nav  leaiion  on 
the  Missonii  Rivei.  hovvevei.  no  loimal  lequesi  to 
iiivesligale  thispioblem  has  been  loilheommg. 


Lamine  River 

rile  I amine  Rivei.  with  its  ma|oi  tiibnlaiv.  Ihe 
Riaekvvatei.  is  a right  bank  tiibnlaiv  ot  the  Missonii 
River  al  mile  205.5.  .Mthotigh  eoiisideied  to  have  the 
stains  ol  a navigable  waterwav  liom  its  month  to 
mile  14.  the  Lamme  is  eonsideied  to  be  non-nav  igable 
exeepi  loi  small  eialt  used  m eoimeetioii  with  eom- 
meieial  lislimg  ami  leereation.  Theie  has  been  no 
mdiealed  loeal  niteiest  loi  the  establishment  ol  a boal 
harbor  at  oi  iieai  the  month  ol  the  iivei. 


Osage  River 

I he  Marais  des  ( \gnes-Usage  Rivei  lises  in  east- 
eeiitial  Kansas  and  tlow  s easteilv  and  soniheasierlv  |4|) 
miles  to  the  Kaiisas-Missonri  state  line,  thenee  east  in 
.Missouri  .s(l(i  miles  to  its  iinielioii  with  the  Missonii 
Rivei.  124.4  miles  .ibove  its  month.  Ihe  Osage  River  is 
eonsideied  a navigable  stieam  liom  the  monlh  to 
mile  172  neai  W aisavv . Mo.,  although  the  eoiisii nelion  ol 
Raenell  Dam  Imilex2l  without  loeks  rlivides  the  navi- 
gable poiiion  into  two  leaehes.  .A  loek  and  dam  at  mile 
12.1  vv.is  piovideil  and  was  mamlanied  until  |4ss. 
however,  with  the  eessation  ol  eommeieial  navigation, 
the  I ederal  piopeilv.  melmlmg  the  loek  and  dam 
stineiiiie.  was  deelaieil  sinplns  ami  sold  to  non-l  evleial 
iiileiesis.  Alllioiigh  ihe  dam  is  still  m existenee.  the  loek 
Is  mopeuible  ami  peimanentlx  open  to  stieamllow. 


Gasconade  River 

Ihe  (i.iseoiuile  Rivet  uses  m Sonlhein  Missonii. 
Rows  mntheiK  in  .i  loilnoiis  lOtiise  2ilH  miles  to  a 
eoiillnenee  vv  nil  Ihe  Missonii  Rivei.  Ill4  miles  .ibove  Ihe 
month  II  Is  .1  iiavie.ible  waleiwav  ol  the  I niteri  St.ites 
liom  the  inoiilh  n*  t oi*pei  Mill,  mile  '4  4 Ihe  liist 
impiovenieni  woik  bv  the  I lovei imieiit  m the  niteiest  ot 
luvigalion  began  in  |s.Ml  with  the  lemoval  ol  siiags  ii|' 
|o  \iliiigtoii  l.ilei.  this  woik  vv.is  snpplemenled  bv 
open-shannel  impiovemeiil  al  the  shoals,  nlili/ing  the 
nalnial  Row  to  the  best  ailvantage  bv  the  sonslrmlioi: 


Ill  u lli;J  il.iiils  .Hill  iiiIk'i  Ull|k^  I’lliii  111  I’HIII  llii.'  li.illu 
U.ls  ,|s  s.Ml.'.ll  .l^  >11.110(1  lulls  poi  VOLII,  Sllli.1.'  lhl.'ll  II  ll.ls 
l'l.‘l.'ll  I'll  .1  \tc,lll>  ^ll.^lllK•  .IIkI,  UIIIi  llll.’  1.'\i.i.’|'I|ii|1  111  iIk' 
( I.ISI.1  ilKllk-  l'ii.ll\.lli!  Il.llhiil,  S11|III1U.'||.I.|I  ll.lllls  ll.ls 
llls.l|i|li.MK'il 


Ix'lu  1.VI1  l.lllls‘1  I.IU  I’.lllks  HI  IUHII|.'|I  Ills  sll.lll,  m s ll.llllii'Is 
si'I'.ll.lK'il  In  li’U.  sIllllHI'-'  s.Hlvll'.ll  S .Mill  Isl.imis  Ills' 
I'. inks  siHlsIsIs'il  III  Is'.lilll)  fli  islll'll'.  .lllll'  l.ll  ils'l'iislls 
uillsll  I's'l  lllll  Is'il  ills'  llllsi'lllli'lls'il,  IIK'.llliis'llin;  IIW'I  111 
S'lHsis'  .Illl.lSS'llI  (.llls'S  I.IIIlN  ,ll  IKIS'  (lllllll  .nisi  s!s‘|llls|| 
llls'ss'  IM.lU'Il.lls  .11  Iillls'l  I'l'lllls.  (Ks'l  .1  li'HL  I's'lli'll  111 
Ss'.lls.  ills'  .lls'.ls  111  lls'U  ils'l'i'sll  . s'IS'lllll.lIU  nils'll  li'  Ills' 
I H I'JHI.ll  \ .llls'S  ls'\  s'Is 


Missouri  River  Main  Stem 


\ lil.ik  mill  I'.lsl  s'Ss'llls  Ulll  .issisl  III  Hlllls'lsl./llslms’ 
iHsl.ls's  sllllsIllllHlS  .lllll  |l|ll|S'slinp  Ills'  pilsslhllllls''  111 
llllllls'  ill's  I'liipills'llI 

Ills'  lllsl  I S'lls'l.ll  s'Xps'llilllllls's  ln|  IlIipil'SS'lllS'lll  111 
ills'  Missiiiiii  Kiss'i  sss'ls'  nulls'  III  IS24  sslis'ii  I inuls  w vu' 
|iin\  Ills'll  llll  sii.is;  ii'inns.il.  Diiiiin;  ills'  l.ills'i  p.nl  n|  llu' 
nnis'ls'i'nlli  s's'iilins,  s'\ps'iinis'iil.il  simk  mi  Ills'  si.ilsili/.i- 
liHii  III  ills'  I'.niks  .lllll  Ills'  piiisisiHii  111  .1  mills' .iils'ipuls' 
ii.isiij.ilils'  sli.nnis'l  u .Is  iiiiils'i l.iks'ii  .11  ss'.iils'is'il  liisiilimis. 

In  ils  n.ilui.il  sUils'.  ills'  Missiuni  Kisci  nis'.niils'is'il 


Impiiisi'ini'nl  nl  llu-  Missmio  Knci  iii  Ills-  ini.'is'sl  "I 
b.iiik  sl.ihili/.iliHii  .lllll  n.isis'.iiimi  limn  -Sn',i\  ( ns  l.i  . 
Ill  ills'  nimilli.  ss.is  inilulls  .iiillimi/s'il  hs  ihs  kiSs-i  .nnl 
ll.iibm  \sl  III  l'(|2.  ssliisli  .1'  .iiiii'liils'il  piHSiili's  Im 
ss'sinnii;  .i  n.is  lu.il'U'  .li.iniii'l  nl  'i-in.ii  iK-pili  .nni 
.!0l  l-iiiiii  ninnninni  ss  i.lili  I I is-  iinpinsi'nii'iii  ss  .n  si.iiU'.l 
ill  ills'  s'.n  K l'(.;ii  s,  lllll  si'iisisis.  in  ps'iii'i.il.  ill  mis 
in.ilinp  ills'  nnnis'imis  mii.iII.  sli.illnss  sli.iinu'ls  i.|  ills' 
n.ilnnil  iiss'i  iiiln  mis'  s|.ibili/s'il . . . iinp.i. .it n s'K  ik's'p 
sli.iniis'l 


Inls'iiriils'il  liinik  sliihili/iiliiin  ssiirk>  inul  ri'ss'rviiir  npi'nilmn  nsi'rsiinis'  lunk  srnsicni  .iiiil  is'_i;nl:ils'  llosss  ps'innllnii; 
mmgiitimi 
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bi’L-n  xli.ipcil  mil'  iIk’  pin|K‘i  .iliiR'iik'iU.  llio  i.liaiiik‘1  « a-. 
lmall\  ■•lahiii/i.Hl  In  n.'\amK-iil  ol  iIk'Iicu1\  osiabli'iicil 
t'ank-- 

III  ailililii'ii.  iiiiillipk'-jnii pinc  ilaiin  aiu!  u-sai\inrs 
ItkaU'd  on  iIk'  mam  nIl'iii  al'ou.-  ^ aiikloii.  Sonlli  Dakota. 
lia\o  l’l.■l.'ll  i,'ompli.‘li.'i.l , I In.-  I oil  IV..k  Kcm.'i\oii.  at'oni 
ISO  ii\i.’i  iiilkn  up'.lioaili  lioiii  llic  Mmilaila  Soi ill 
D.ikola  'laic  Imc.  was  aiillioii/cd  In  ilic  I'kk'  Ri\ci  am! 
Il.nboi  \cl.  pimiaiil\  lot  iiaMpaiioii  I lie  (laiii'oii. 
Oalic.  Kic  Boml.  I ml  Raml.ill.  ami  (noiii'  I’miil  iC'Ci- 
\oii'  were  aullioii/eil  b\  the  l'M4  I lood  ( oiiiinl  Act  a' 
pail  ol  llie  general  compielieiiM\e  plan  lot  the  \|i"onii 
Ri\ci  Hasim  i liK  Act  also  modiricil  llie  anilioii/alioii  loi 
llie  l oll  IVek  Rescnon  to  pioude  loi  lull  innltiplc- 
I'lnpose  opeiation  While  developed  pimianU  loi  llie 
tom  basic  purposes  ol  th'oil  eoiiliol,  niiealion.  Iivrlro- 
elemnc  powei  prodmlion.  ami  naviealion.  these  u'sei- 
voiis  also  ,ne  ol  si'jmtieaiil  value  lioiii  the  siandpoinl  id 
immicipal  and  imlnsiiial  walei  siipplv.  nnpioved  siieam 
saiiit.ili'  ’ll.  Iish  and  vv  ildlile  eoiisei  valioii.  ami  leeiealiom 

Imi'iovement  ol  the  Missonii  Rivei  in  the  interest  ot 
llood  eonliol  and  bank  slabih/ation  lot  an  I.S-inile  leacli 
ol  iivei  eMendmu  lioiii  .Sionv  (.'il>.  la.,  to  Mnieis  Rend. 
\ebi  . and  S.  Dak.,  vv  as  anlhon/ed  bv  the  |d41  llood 
Conliol  Act  and  iiiodiliei.1  h\  the  |d4S  I lood  ( oiiliol 
\ci.  riiis  nnpiovenient.  coiisistnii:  ol  dikes,  leveinieni. 
.ind  ch.nniel  nnpiovenienl.  vv  as  eoni|'leted  m Dtol,  ll 
would  leqiine  onlv  nnnoi  inodilic.iiioiis  to  be  et’leclive 
ll  naviealion  were  to  be  eMended  npstieain  lioni  .Sion\ 

( ilv 

A lepoil  conipleied  m I'los  w.is  eonceined  piiimnil.v 
vviih  iKiviualion  and  bank  .labili/alion  lor  the  leaeh  ol 
the  Missonii  Rivei  lioiii  .Sionx  Cilv  lo  (laviiis  I’omi 
Dam.  .Appio|iiiale  consideiation  also  was  ;aiven  lo  other 
lelaied  pioblenis.  mJmlme  the  possibihtv  oT  extending 
naviaalion  via  the  lames  Rivei.  Ihcie  aie  7S  miles  ot 
open  tivei  between  Sionx  ( itv  and  (lavnis  I’ohil  Dam. 
Helween  (..iviiis  |■oml  and  llie  Mon'.ana-Noi tli  Dakota 
slate  line.  ,i  distance  ol  ‘'7r'  miles,  the  mam  stem 
leseivoiis  ocenpv  ahonl  (vlill  lineal  miles  ol  ihevallev 
Studies  ol  the  aiea  nidi'..ite  lhal  eiosion  pioblems 
iipsiieain  lioiii  (■aviiis  I’omi  .ne  locah/ed.  that  tlie  inme 
aL'nitkant  pioblenis  aie  iieing  eotiecleil.  .iiivl  that 
navieaiion  into  this  .nea  is  not  econonmallv  jiisiitievl  at 
this  tune  .\  plan  ol  devel  ’pnieni  which  was  phvsicallv 
and  ecoiionik.i'lv  leasible  was  loinnilaled  lo  piovide 
exleiisioii  ol  navigation  lo  A aiiklon.  pioleclion  aganisl 
eiosion  III  ihe  teach  lioni  Snnix  ( iiv  lo  (..ivnis  l’''inl 
D.nn.  and  developineni  ol  .issoeialed  lish.  wildhie.  ami 
leciealional  v .dues  Ihe  lepoi  I covi  iing  I his  in  vest  ig.it  ion 
h.i'nol  vet  been  submitted  to  the  v ongiess 

\ Sind,  to  deiiinnne  the  l.i.  lots  involved  in  con- 
vcitnu'  till  pieseidlv  anllioii/ed  '’-loot  open  iivei  ii.ivi- 
ealioii  .iml  bank  siabih/al imi  pioieil  lo  a slackvv.ilei 
s\  stem  In  II  .e  ol  Inks  .'ml  d..iiis.  mein. ling  h>  dioele.tiic 
|iowei  geneMlnig  l.kililies  in  ihesv'Icni  wheievei  pi.ieli- 


■ able,  was  aiithoii/ed  b\  the  ( ongiess  in  Sepleniber 
I'ls’i  I i,e  ,pecilied  simlv  leacIi  extended  lioni  the 
nionth  ol  the  rivei  to  Aanklon.  S Dak.  l ollowmg  a 
senes  ol  pnblk  nieelmgs  al  seven  ol  the  l.ngei  coni- 
imniilies  along  the  iivei  lioni  .lellerson  tilv.  Mo.  to 
Bisinaick.  Dak  . it  was  concluded  that  the  simlv 
should  not  be  coninuied  at  this  nine. 

Ihe  navi'jalion  svstein  is  show  n ni  coloi  on  tigniel'l 

PROJECTIONS  OF  MISSOURI  RIVER 
COMMERCIAL  BARGE  TRAFFIC 

With  the  t'ovegomg  geneiali/alions  as  basic  cousideia- 
tions,  the  lianievvoik  sluJv  ot  piesent  and  Intine  needs 
loi  navi'jalioii  m the  Missoun  liasin  nuisi  tiaiislale  the 
geneiahlies  into  specilic  v.ilnes  in  time  and  l.mnage  in 
oidei  th.it  the  conclusions  inav  have  piaslicable  sigmti- 
cance.  Hie  piesent  needs  are  lellected.  ami  piobablv 
adeqnalelv  expiessed.  in  the  av ailable  lon-niile  statistics 
llie  values,  now  available  lor  a penod  ol  nioie  than  ,i 
dec.ide.  not  onlv  present  laclnal  data  tor  leceiit  vears 
but  also  iiiav  be  used  as  a basis  ot  lorecasiing  Ininie 
needs  and  attainments.  Ilovvevei.  data  sikh  as  the 
Ion-mileage  historical  records  do  not  repieseiu  a simple 
inne-tonnage  ielatlonshi]i.  Manv  othei  mllnencnig 
laclois  enter  into  the  equation,  with  the  result  lhal  the 
v.ihditv  ol  a pnrelv  statistical  treatment  becomes  the 
mote  sptesUouable  as  the  ume  componoiu  i'  exua- 
polaled.  Theielore.  it  is  advisable  to  use  seveial 
approaches  to  llie  piobleni. 

Ol  the  seveial  alternative  techniques  used,  the  cIi.ii.k- 
teiislics  and  himtalioiis  ol  available  data  become 
prnn.nv  lactois  in  determining  the  .ippioachcs  selected 
Some  ol  the  lechmqnes  v lelded  single-valne  esinnalesol 
tulnie  IraHic.  while  otlieis  piovided  a laiige  ol  high, 
mednnn.  and  low  estimates.  M.qoi  emphasis  was  devoted 
to  developing  pioiectioiis  lo  l‘'.MI.  but  eslimales  to  the 
ve.ir  JdJti  aie  also  included,  since  thev  aie  leqnned  lot 
long-iange  planning  pm  poses.  Anv  pioieclions  extending 
lhal  lai  into  the  tntnre  aie  siib|ecl  I”  main  nnknowns, 
and  imisi  be  coiisidcied  Inglilv  tennoiis  I Ini',  the 
propklions  loi  70U0  ami  JtiJtt  essenii.illv  lepiesem 
extiapolaliotis  ol  the  I’lxtl  csimiaies.  1 hesc  pioieciions 
.lie  nilended  lo  depict  the  hkelv  diiection  and  late  ot 
change  lathei  ih.ni  the  absolute  level  ol  Intme  vvatei- 
boine  ti.illic  I’eiiodic  leev.iliiatioii  and  levision  ol  the 
eslimales.  lakmg  ni'o  account  changing  condilions.  will 
be  essential 

Missomi  Rivei  baige  Iiattic  pioieclions  lo  I'tsUweie 
based  on  tom  methods  mclmlmg  ( 1 I p.n.ibolic  exlia- 
polatioii  ot  the  lalto  ol  baige  liattic  lo  the  gloss  pioduct 
oiigm.ilmg  III  the  mnlli-si.ite  Missonii  Ikisin.  applied  lo 
ihe  pioiecled  Missomi  li.isin  gioss  piodiicl  lot  I'lMl.iJi 
.ipplk.iiion  ol  ihe  pioiectcvl  talc  '*1  giovvih  in  total 
I lilted  Sl.ilcs  commeici.il  vvaleivv.iv  li.illic  to  ti.itlk  on 
ihe  Missomi  Rivet.  ( 'I  illocalion  ol  piokMcd  loial 
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Limtcii  Siaies  water  tialTie  to  llie  Missouri  Basin  on  the 
basis  of  projected  trends  in  tlie  Missouri  Basin-L'nited 
States  haiye  traffic  relationsliips;  and,  (4)  linear  regres- 
sion to  IdSO  ol  Missouri  River  historical  trends,  using 
alternative  ba.se  methods. 


Projection  for  1980 

The  projection  technic)ue  employing  the  relationship 
between  ton-miles  and  gross  product  originating  in 
.Missouri  Basin  Slates  has  the  greatest  economic  validity, 
since  .1  retlects  basic  forces  of  demand  and  siippl.v.  The 
gross  product  originating  in  the  basin  niii.st  be  transfer- 
red to  its  point  of  usage,  either  as  a productive  resource 
or  end  product.  The  siippls  side  of  the  transportation 
market  is,  of  course,  provided  by  the  various  available  or 
passible  future  transportation  methods.  With  an  increase 
in  demand,  if  market  requirements  are  to  be  met  with 
little  or  no  change  in  per-unit  costs,  supply  must  also 
increase.  The  shill  in  supply  for  barge  traftic  is  assumed 
to  increase  at  a decreasing  rate.  This  is  consistent  both 
with  historical  trends  as  shown  in  table  127,  and  with 
the  lechnoeconoinic  outlook  for  the  transportation 
modes  previotislv  discussed.  These  considerations  tend 
to  support  the  gross  product  approach  as  the  most  valid. 


were  essentially  100  percent  of  the  upper  limit;  there- 
fore. the  limit  Itself  was  used  for  the  projection  value. 
Curves  were  derived  for  high,  medium,  and  low  values 
based  on  the  historical  data  and  the  adopted  proieciion 
for  1980.  The  projections  are  suuiinari/.ed.  together  with 
historical  data,  in  table  128.  Traffic  projections  for  the 
>ears  2000  and  2020  are  essentially  e.xlrapolalions  of 
the  historical  and  1980  trends. 

Data  from  the  table  have  been  consolidated  into 
figure  62.  in  order  to  retlecl  the  average  projected  tratlic 
values.  The  resulting  curve  (averaging  the  high,  medmiii. 
and  low  projections)  is  recommended  lor  use  in  tore- 
casting  the  future  needs  for  navigation  on  the  Missouri 
River  below  Siou.x  City. 

The  projections  as  derived  should  not  be  construed  as 
firm  forecasts  of  actual  lucurrences.  but  rather  as  likelv 
ranges  of  probabilities  provided  that  present  and 
previous  economic,  political,  and  social  trends  and 
preferences  continue  to  operate  in  the  future  as  they 
have  in  the  past.  On  the  other  hand,  it  may  be  tound 
desirable  to  develop  water  resources  in  a manner 
differently  from  what  has  occurred  pteviousK  . It  so. 
these  projections,  which  are  simply  tools  or  inputs  tor 
the  planning  process,  may  provide  valuable  guidance 
concerning  reasonable  expectations  of  water  resource 
need.s  for  commercial  navigation  purposes. 


Table  127  - COMMERCIAL  BARGE  TRAFFIC 
ON  THE  MISSOURI  RIVER 


l ength  of  Season 
(Months) 


Tonnage 
( 1 .000  Tons) 


( 1 .000  Ton-Miles) 
18(o29) 

1.0. 614 
94,710 

:42.9Xh 

.180.475 

658.818 

695.. 166 
659.84.1 

888.. 121 
1.077.541 
1,001.015 
1.167.447 


•x.il  ail.il'li' 

Projections  for  2000  and  2020 

I leiuls  among  econonik  la.  lots  inniiencnig  barge 
li.ilfic  llows  on  (he  Missotui  Rivei  suggest  that  a 
declining  rate  ot  iiaffic  giowili  can  be  expected  lor  the 
liiiuie  The  piojections  lor  2()0(l  and  2020.  .q'pri'xi- 
ni.ileil  bv  .1  logistic  tfinctioii.  lellecl  this  declining 
giowth  p.itiern  \ltei  linding  the  iippei  limit,  the 
spedlic  pioiedion  t.iliies  for  2000  and  2020  weie 
deteiinmed  ,is  tegressetl  log.uilhniic  percentages  It  was 
tound  lh.it.  in  e.uh  c.ise,  pro|eclU'iis  toi  the  ve.ii  2020 


ADEQUACY  OF  THE  EXISTING  MISSOURI 
RIVER  NAVIGATION  PROJECT 

The  navigable  channel  ol  the  Missouri  River  is  a major 
arterv  of  the  Mississippi  River  svstem.  which  is  con- 
nected with  the  Great  lakes  and  the  St  Lawrence 
Seawas  and  with  the  Gulf  Coast.  TialTic  surveys  in  l'>5t) 
indicated  four  million  tons  annn.ilK  to  be  poieimallv 
available  for  coniineicial  trans|so'tation  on  the  river 
between  Sioux  City  and  the  mouth.  1 his  estimate  was 
increascil  to  five  million  tons  in  considetatioti  of  tuttue 
development.  During  the  tour-vear  period  Irom  lo54 
thri'tigh  1957.  commercial  tonnage  averaged  .1.10.000 
tons  aniuialK  During  the  lecent  4\eai  peiiod.  |9o4 
thiough  |9fs7.  commercial  (('linage  has  averaged  over  2 4 
million  ti'iis.  or  an  increase  ol  about  ~00  peicent 
Tonnage  ligiires  for  |9o7  ci'innu'ditv . upboimd  and 
downbound,  aie  shown  in  table  129  .\n  hist('iical 

record  ot  tipbound,  downbound,  and  total  ti'image  is 
show  n in  l igiite  ('.1 

,\b('iit  iwo-lhnds  ol  the  l('tal  present  ttalYic  is 
downbound  faim  gr.iins.  which  accoiinl  loi  9t1  peicent 
ot  the  downbound  tiattfc.  I pbound  tialfic  is  compiised 
chiellv  ol  chemicals,  nonmet.illic  mineials,  li'od 
products,  stone  products,  petioletim  products,  and  metal 
piodiicis.  During  the  past  loin  vears.  this  upb,nind 
tialTic  has  almost  doubled  in  tonnage  and  in  its  lelalive 
tmporl.ince  to  the  ('veiall  tialfic  pallein. 


Table  128  -COMMERCIAL  BARGE  TRAFFICON  THE  MISSOURI  RIVER  AND  U.S.  IN  LAND  WATERWAYS 
FOR  1960  AND  1964,  WITH  PROJECTIONS  (MILLION  TON-MILES) 


(ii'ograpilical  ( nil 

IlisloriLal 

Projceled 

1 V60 

I9h4 

\ aluc 

I9S0 

2000 

2020 

1 ow 

1.925 

2.300 

2..S0O 

MisNouii  Kivei  ’ 

(i5V 

I.II7S 

Nlcduim 

2,605 

5.2fiO 

3.30(1 

Hiith 

2,8H(i 

3.300 

.l..‘iOO 

Low 

.^{16.00(1 

4S7.000 

.1 

1 S.  Inland  Walciwas  s“ 

Medium 

447.00(1 

900.000 

llit:h 

ft(i  .1.(1110 

1 .702.000 

'Siiuri-c:  h>  Midui-sl  KosL’-irdi  Inslitulc.  Hislnrical  Jjia  \v ore  .idiu^lcd  I'rcaii  data  rcpiit led  ill  W uUM^horiK-J^imncTiJLli* 

tlio  I 'nitcU  St:>[cs.  part  2.  I . S.  \rm  n C orps  of  I t»mncers.  \ arious  > cars. 

“IikIulIcs  the  r.rcal  Lakes.  Smiree  nt  Jala:  llistoneal  triiiii  Statistieal  .\hstraet.  I’rojeeted  irattie  from  Hatis  H.  Landsherg. 
U'iurard  L.  } ishman.  ;u»d  J-.seph  ).  lasher.  Kesnurees  iti  .Xmeriea’s  1 utute.  Johns  Ht)pk«ns  Press,  lialimiore.  I'Xvl.  pp.  137  42. 
6 5 1. 

'Not  availahle. 
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'2  iiiillioii. ‘1 1 iiiillum.  .iikI  I in  iiiillnni  lolls  b\  iiiL'  \aiis 
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WATER  REQUIREMENTS  FOR  MISSOURI 
RIVER  NAVIGATION 

Tlioio  In  no  single  Ilow  lulc  that  can  t^o  ^pL‘L■itiovl  tor 
nauuaiioii  on  the  MismuiiI  Kivl'i  iiUou  Sion\  ( it> 
bLvansc  icqnliements  vai>  wnli  lisdiolouii,-  oliani;c>.  aiul 
bocauNC  del'ii-ioncics  in  flow  tan  bo  oltsol  to  sonio  o\tom 
bs  inoio  cMonsivc  iliodoini!  in  crilKal  looauon^  On  tlio 
basi>  of  sioia;je  availabilil)  in  tbo  main  ^loIn  lo^oIvon^ 
and  troin  opeialini!  oxperionoo,  indioalions  are  tairly 
linn  that  Ilow  lalo-i  ol  25.UOO  d 1 .000  o. I s.  at  Sionx 
City  and  .0,000  dl.OOOol  s.  at  Kansas  C'lly  will 
poiinil  sallslaoloiy  O-iooi  naMiialion  willi  nominal 
drodoiiii:. 

Roiiiilalion  ol  the  upsircam  waioi  sipiply  oan.  loi  llio 
most  pan.  suppoit  na\ loalion  on  llic  oxisiino  pio|ool 
bolow  Sionx  ( ily,  i'lic  npsiioam  [nogiaiiis  (assimiod  lo 
bo  opoiatiso  I'oi  lognlalioii  piirposos)  will  lia\o  to  bo 
osalnalod  wilinn  iho  total  liamowoik  plan  boloio  tinal 
oonoliisioiis  oan  bo  loaoliod  as  to  mooting  tlio  Intnio 
doniaiids  for  watoi  in  support  ol  downstroam  nasigation. 

MISSOURI  BASIN  NAVIGATION  NEEDS 

Kooont  studios  indioalo  llial  oxtonsion  ol  tlio  np- 
siioain  limit  of  navigation  lioiii  .Sionx  City  lo  (laviiis 
I’oiiil  IS  oooiiomisally  foasiblo.  Tins  oan  bo  aooomiilishod 
b\  oxtondmg  ilio  oxisiing  proiool  npsiioam.  oonliaotmg 
tlio  width  soniowliat.  and  ro>.|nn mg  How s .it  N anklon.  S. 
Dak,,  ol  aboni  5.(ll)()  o f.s.  loss  ilian  tlioso  ioi]nnod  at 
Sionx  City.  Tlio  asoiago  loloasos  liom  flavins  I’omi 


during  tlio  navio.ilioii  soason  wonld  ha\o  to  bo  iiuioasod 
oiiK  aboni  'OOol  .s.  abovo  tlio  piosoni  loloasos  I lio  not 
oliool  ol  snob  opoiaiioii  wonld  bo  to  lodnoo  powoi 
gonoialion  111  tlio  wmtoi.  moioasing  it  m tlio  snnmioi. 
with  (iouoi  lovomio  lossos  a|'pioximaling  xll.llllO 
aimnalK  . I lio  nooossaiy  inoioaso  m roloaso  lato  and  tlio 
rolativoK  small  lossos  ol  powoi  lovoimos  aio  not  oon- 
sidoiod  to  bo  ol  nia|oi  sigmlioaiioo. 

f iioso  samo  studios  that,  alllioiigii  inland 

navioation  oonld  bo  oxtoiKloil  npstroam  liom  \ anktoii. 
oillioi  b\  lookago  ol  llio  mam  siom  dams  oi  nso  ol  tlio 
.lamos  Kivoi  as  a lonto  into  iho  nppoi  pait  ol  tbo  basin, 
tlioio  Is  no  appaionl  nood  loi  movomont  ot  oommodilios 
b\  ibis  niodo  ol  iraiisportation.  Il  liiinio  ooonomio 
laolois  modily  omioni  pio|Ostioiis  ot  ooonomio  aolivity 
in  tbo  iip|ioi  basin,  oonsioloiation  tlion  oonld  bogivon.is 
to  tbo  nood  foi  oxtondmg  navigation  iiilo  tbo  nppoi 
Missouri  basin.  In  addilion.  possiblo  noods  aio  mdioatod 
tor  providiiio  navigablo  >.bannols  on  ibo  Kansas  Rivoi 
bolow  Tninoi.  Kails.,  and  on  ibo  lovvoi  .' milos  I'l  tbo 
(iiaiid  Rivoi  I xisimg  vvaioi  siipplios  aio  ailoopiato  to 
support  snob  impiovomonis. 

In  snmmarv.  navigation  in  tbo  basin  is  bolding  its 
own:  ibo  Ininio  sooms  to  olloi  no  gioal  potontial  lot  a 
laroo  grow  lb.  It  is  basio.illy  sound,  and  m iis  piosont  lovol 
of  malniitv  it  soivos  lo  iiolp  siabili/o  otboi  modos  ol 
(lanspoit  (III  tills  basis,  and  booaiiso  ol  tlio  into'giaiod 
aspool  of  tbo  obaniiol  and  Hood  plain  dovolopmonl  ibo 
Inlnio  ol  navigation  sooms  piotii.ibly  and  logloiially 
bonolioial. 


Mo 


CHAPTER  9 


WATER  QUALITY  CONTROL  NEEDS 


.Abiimlanl  Mipi’lic-.  ol  u;iicr  ;ire  iil'i-Vssliiv  to 

Mippoil  the  Aiiiciii.'an  was  ol  lilo  One  kc\  doms’iii  to 
the  otloctivo  maiiagcms’iit  ol  ssatoi  supplies  lot  ihe 
henelieial  use  ol  mail  is  llie  presets alioii  and  eiihaiiee- 
ineiit  ol  ihe  qualiis  ol  ssateis  in  riseis,  lakes,  streaiiis. 
and  III  ground-svaiei  ai.]uileis.  \11  ssaiei  uses  base  a 
miiiiiiui.u  s|ualil>  ies(Uiiement  heloss  ssiiieli  the  ssalei 
has  limiled  value. 

I he  mans  purposes  llial  ssatei  serves  arc  kuosvii  as 
■‘benelieial  uses.'  I iiese  iiieliide  domeslic  ssaier  suppis  . 
iiuluslrial  ssaier  suppK  (iiieluding  cooling  ssalei  I.  agri- 
cultural ssaier  supply  ( including  irrigaiion).  slock  and 
svildlile  ssateiing  lincludmg  reliiges  lor  s\  alerloss I ). 
propagalioii  ol  lish  and  othei  aejualic  lile.  sss iiiiiiiiug. 
bathing  and  svater  coutaci  sports,  boating  and  aesthetic 
eu|ovment.  svater  posser.  and  navigation.  Most  ssateis 
base  the  potential  lor  inoie  than  one  use.  although 
competing  usi's.  institiilional  barriers,  or  polhition  may 
limit  such  uuilti-puipose  develoiniient. 

Municipal  drinking  svater  supplies  aie  judged  in 
lelation  to  the  I'uhlic  Health  Seivice  Dunking  Water 
Standards  based  on  bacterial,  physical,  and  chemical 
characteristics.  Industries  are  geiieralls  ssilling  loatcepl. 
lor  most  processes,  ssalei  that  meels  drinking  ssalei 
slandards.  .Ml  reciealional  uses  ami  es|secialls  sss  miming 
Ol  siimlai  sshole-bods  conlacl  spoils  iei|uiie  a ssatei  ol 
high  haclei  lological  r|iiahlv 


GENERAL  WATER  QUALITY  NEEDS 
AND  PROBLEMS 

Ibis  analssis  ol  ihe  needs  anil  isroblems  related  lo 
ssalei  '.|iialils  managemeiil  is  based  on  Ihe  siination  as  ol 
1‘tto  and  economic  pio|eclioiis  1 he  data  asailable  sais 
liom  hulls  complete  inloinialion  legaiding  iiumicipal 
ssasle  loadings  and  liealmenl  lacililies  lo  serv  limited 
ssasle  loading  d.ita  loi  mdiistiial  .mil  oihei  souices.  1 he 
elliciencs  ol  cMsiiiig  ssasti  tie.ilmeiil  l.iciliiies  ss.is 
eslimaled  on  lliedegiec  o!  Il•.•almenl  piosuled.  assnmmg 
coMliiiUed  goo  1 inalillen.iilie  .mil  oper.ilion 


agiicultural  svasles  and  iheimal  dischaiges.  estimates 
ssere  made  ol'  existing  situations  and  pruieciioiis  made 
loi  the  liitiiie.  The  planning  ciiteiia  adopted  lot  the 
sliiils  established  the  ss alei  qiialits  planning  goals. 

I lelerminmg  ssatei  quality  goals  is  .i  matiei  ol  public 
polics . Health  is  still  a nia|oi  consideration  m ssatei 
qtialils  managemeiil.  bul  .sale  ssaier  lor  diinkmg  i'  no 
longer  the  sole  consideration  in  ssatei  qiialits  conliol 
riie  overall  costs  ol  ss.iiei  pollution  prevention  and 
contiol  must,  ilierelore.  be  sseighed  against  the  oserall 
benelits.  In  an  iiicieasingls  ciossded  ssorld.  a high  degree 
ol  elTeciise  tiealmeiit  ol  all  ssastes  lepresenls  a mmi- 
iiiiim  approach  lo  most  ssaier  quality  managemeiil 
problems  .Mieads  on  the  hoii/on  is  complete  ssjsie- 
ssaier  lenovalion  in  an  evei-mcieasing  luimbei  ol 
situations. 

1 spaiuliiig  pojiulalioii  and  the  consequent  piessuie. 
on  national  ssalei  resonices  base  led  mesiijbls  tc 
C'oneressional  actions.  1 ailiei  ettoiis  lo  conlioni  ssatei 
pioblems  sseie  liirthei  upd.iied  at  the  national  lesel  bs 
the  VN.ilei  (Jualils  .Vet  ol  l''ts5  and  the  I'le.m  Wale 
Kesloiation  \cl  ol  I'lms.  In  this  legislation,  t ongi,-- 
esiablished  as  a pohes  . . . "to  KVogm/e,  piesns.  .u 
protect  the  primais  lesponsibilities  and  iighi- 
Stales  in  pievenimg  ,iiul  contiollmg  ss.iiei  polb.c 
stippoil  and  aid  lecltiiical  lese.iicli  lel.iliiie  i. 
presenlioii  and  contiol  of  ss.iiei  polhiiioii  i ’ 
pros  iile  I eileial  leclmic.il  seisici’s  .iiul  liii.u' 

Slate  .Hill  iiileisl.ile  agencies  and  lo  m;ii;i^  ^ 
coniieclion  ss  ith  the  |nesention  and  ..oic 
polhilion  . . Ihe  .Act  liiithei  'tales  th  \ 
this  Acl  shall  be  consline.l  as  imp.iiiing  ' 
ariecimg  .ms  light  oi  piiisdktii  n . ■ 
lespecl  I ' the  ss.ileis  (mcludine 
Midi  St.iles  ■■ 

lo  tmiliei  iinplen..'iii  u , 
moils  ss  nil  Ihe  nail,  u .'  . '1  ■ 

ss.iiei  qualns  i.-n.;  n 
.icii'i’led  bs  III  - I a,  i • 

I ob|i  > lis.  - 1 i‘ 

ss.ili  ..  I : . 


When'  d.ila  sseie  nol  .is.nl.ible.  siuli  .is  lluwe  lot 
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CliMii  slrcams  in  a pleasaiil  oin ironmcnl  prmiilo  cnjoymeiil  lor  llic  entire  lainiK 


cenei.iiion  I'l  ilieimal-ekv ii k powei.  I he  liiehei  leinpei- 
atllle^  ol  lelimi  (Ions  lnnn  llkke  plains  nia\  Memli- 
eaiilK  attest  the  I'loloeis  leemie  ot  slieains. 

(uiientK.  ihe  eoiisuinptne  depletion  ol  suitase 
ualei  III  the  haMii  Is  al’iHil  I I o imllioii  asie-leel  \l  the 
pieseni  siaee  ot  ile\elopnienl  aiul  lale  ot  use  aesounime 
loi  siieli  sleptelioiis.  ilie  a\eiaee  annual  oulllou  tiom  the 
liasm  al  the  iiioiilli  ot  the  Missonii  Knei  is  al'oiit  5,v(' 
iiiillion  aeie-teel  I Ins  iiulkates  a iiatuial  walei  siippK  ot 
I''..'  niillton  as le  teet  I lisieeauliiie  the  ettesis  ot  laiiitall 
,iikl  assiimiipe  a salt  I'al.iiKe  aiul  no  sleposiiiiii:  ot 
ilissoKesI  siilkis  line  to  esapoiaiioii.  it  is  esinnaleil  that 
the  ilissoheil  solids  eoiieeiilialioiis  in  ihe  snitaie  walei 
onlllou  hare  been  iik  leased  al'onl  Jn  peuenl.  to  a le\el 
ol  al'onl  .''Ml  me  I 

Slieainllous  sonlalii  dissoKeii  solids  i oiiti  ihnieii 
llnoneh  nalnial  o\eil.iiid  i niiol  l and  eioniui  w aiei  as.  le- 
lion  \m  eoiisniiiptne  sleplelion  ol  walei  iik le.ises  the 
dissoKed  solids  soiisenliatioii  in  the  lesinnal  itow  s 


.leli'ities  on  the  laiul  lioin  wliieli  nalnial  innoli  is 
deii'eil  Ihe  pinnai\  waste  soiiiees  aie  slomesiis.  .leii- 
eiilliii.d.  and  iiidiisinal  lelnin  llows.  At  pieseni  doinesik 
aiul  indnsiiial  wastes  leeene  \ar\ini;  sie;aiees  ol  neat- 
ineni  I'etoie  sliselupee.  Most  ol  the  wastes  lnnn  .leii- 
enllni.il  aeliMlie.and  snitaee  rnnolt  eiitei  the  w.iieiw.ps 
w ilhoni  lieaiineiil , 

Indnsiiial  w.isie.  \.n>.  ,le|'endinu  on  the  ispe  ol 
iiuhisiiv,  and  pieseni  a hioad  speeiniin  o|  polhilion 
piohleiiis  Miiiini!  .iiid  eheinis.d  ['lain  wanes  olien 
eonl.iin  l i\ii  snl'si.niees,  jnelndiipe  ladio.ielive  iii.ileii.il 
I ood  pioeessine  pl.inl  w. isles  li.ne  liieh  oie.inis  lo.idines 
Some  indiisiii.il  pi, ml  w.isies  mehide  oil  .md  olhei 
deliiinenial  insohihle  maleii.ils  llihei  mdnsliies  lesjinie 
l.iiee  .mioiinls  ot  ss.nei  tin  sooline  ['ni['oses.  siisli  .is  the 


sL'wailc  III  uiiimal  uastes.  ( omllji'i  |iiilliila[ii>  i .'picsciil 
illdlg^.■mnl^  living  iiialciial  llial  mlcitvivs  uilli  llic 
bvliellvial  iiws  id  v\ alvi . Clllii'i  In  iiaUiial  |iiiilv  vcn  alnl 
giowlli.  III.  In  siiimilaiiiiii  liiiiii  Ilian's  aviiMlivs.  A 
Ivpival  CNaniplo  is  llic  algal  hlinniis  sliiiuilak’il  b\ 
Mill  all's  aiiii  )ilnisplialcs  limn  u aslv  ilisi  liaigi's. 

Oigaiik'  wasli'  inalli’i  aiiii  smile  nl  llie  emiipli'N 
iiiniiTal  pmlimis  ul  lliesc  siibslaiiics  aiv  iilili/i'ii  as 
siHiiii's  111  i i'igv  b\  a siii'ii'ssimi  111  In  mg  ilinigs.  I lie 
deemiipusilim.  • a\  nl  'iieli  iiialeiials  iiial  beellbei 
In  aenibie  m aiiaenibie  pmeesses,  Wlieiievei  uasle 
Inadmgs  aie  added  in  a siieaiii  llie  dissuKed  nwgeii  In 
llie  nalei  is  ledneed  and  ibis  lediielimi  nia>  beemne 
eiilieal  In  aijualie  lile.  Uailenal  and  mganie  I'nlliilaiils 
aie  laigeK  emiliibiiled  b\  deeaved  mganie  iiialeiial. 
sneli  as  vegelalimi,  and  leiai  iiialeiial  110111  mail  and 
n arm-blooded  animals. 


Reliiin  llows  Irmii  7.4  million  aeies  ol  inigallmi  aie  also 
a eoniribiilmg  laelm  In  llie  sireainllou  dIssoKed-sollds 
emieenlialimis.  Inigallmi  leliiin  llows  iiuisl  emnev  ibe 
emiteni  ol  sails  in  llie  walei  ap|)lled  baek  10  llie  siieains 
10  pievenl  damaging  sail  aeenmnlalions  in  ibe  soil 
piolile.  In  addilioii.  llieie  may  be  some  leaeliiiig  ol 
aeeiniuilaled  sails  and  t’eilili/eis  limn  llie  soil.  .Agii- 
enlliiral  operalions  also  aie  emiliibnlois  ol  peslieides. 
leilill/ei  luiliienls.  and  sill  loadings  I aim  animal  wasles 
mav  seep  mlo  ai|iiiteis  01  enlei  slieams  m lakes  m 
sinlaee  niiioH.  Oiei-lenili/alimi  ol  some  lakes  and 
leseivons  b\  nimgame  niili leiils.  siieli  as  niliogen  and 
phosplioioiis  lompmmds.  has  speeded  up  Ibe  aging 
pioeess  know  11  as  eiiliophiealimi. 


Biologic  and  Organic  Parameters 


riiere  has  nol  been  a svsiemalie  program  I'm  oblam- 
mg  aiea-wlde  biologie  and  dissobed  owgen  dala.  There 
have  been  sindies  on  ihe  Soiilli  I’lalle  Rivei.  lire  Riue 
Rivei.  and  olhei  riveis.  inelndiiig  llie  Missouri.  Olhei 


Riologieal  ageiils  mav  be  priinarv  polhilaiils  or 
eorollaiy  polliilaiils.  I’rimaiv  pollnlanis  eomprise  biola 
llial  aie  added  direellv  lo  vvaler  as  llie  resnll  ol  inaii's 
aelivilies;  lor  example,  eiilerie  baeleria  01  vlriises  limn 


Food  processing  plants,  siieli  as  this  sugar  beet  plain,  are  polentlal  sonrees  of  stream  pollution 


data  tliat  are  available  have  been  obiained  in  assoeialion 
with  limited  problem  areas. 


seasonal  etieels  or  periods  ot  heavy  iisaue.  Diirmi: 
periods  ol  lee  cover  or  e.xireme  low  llows.  the  basic 
stream  How  may  he  deiived  Irom  jtronnd  water  with 
dilTerent  quality  characteristics.  This  occurs  in  rnanv  ot 
the  smaller  streams  of  the  hiith  plains. 

Water  quality  data  (chemicall  have  been  obtained 
from  mans  samplmii  stations  in  the  Missouri  Basin,  on  a 
continuous  basis,  since  l‘h^l  These  basic  data  and 
projected  depletions  were  used  in  estimatiiij;  total 
dissolved  solids  concentrations  in  ftituie  water  supplies. 

.■\n  area  of  increasing  concern  is  that  ol  agriciillmal. 
domestic,  and  itidustriai  chemicals  as  a source  ol  water 
pollution.  The  pollution  problems  related  to  fertili/ers. 
pesticides,  and  other  commercial  chemicals,  have  not 
been  fully  evaluated. 


Inorganic  Materials 


.•Ml  flowing  or  percolating  water  contains  dissolved 
salts  picked  tip  from  the  .soil  atid  rocks  of  the  earth's 
mantle,  lire  soils  of  the  high  plaiiiN  area  in  western 
portions  of  North  Dakota.  .South  Dakota.  Nebraska,  and 
Kansas  make  major  contributitrtis  to  the  dissolved  solids 
buildup  of  surface  waters.  Salt  concetitrations  (TDSl  are 
increased  when  there  is  a cotisumptive  use  of  water 
without  an  accompanving  use  of  the  salt,  as  for 
irrigation. 

.'\  change  tn  the  chemical  qualit>  may  result  from 


Large  cattle  feedlots  add  to  the  pollution  problems  of  the  hasin.  and  measures  have  been  initiated  to  accomplish 
effective  control. 


Sediment 


liom  litgliK  eioiltble  soil  to  ioik.,md  liom  subhiimul  to 
semt.iiid  chm.itc  Within  these  genei.il  phvsk.il  dt\ci- 
silk's,  theie  .lie  aie.is  with  spc^i.il  loc,ili/cd  iIi.ii.k- 
teiistics  1 hiK,  It  IS  nnposvible  to  ilerelop  Minplc 


The  Missoiiii  B.isin  is  .1  dneise  . 
.iihI  including  non-dr.image  lauds 


I'onmilas  lor  clclermiiiation  of  sediment  eonliibiited  to 
slreamnow  witliin  llie  basin. 

,M1  slreams  transport  some  sediments  resulting  from 
tlie  nalinal  erosion  process.  Tlie  Missouri  Kiver  and 
many  i>f  l!ie  tributaries  were  muddy  streams  at  the  time 
of  settlement.  However,  the  cultivation  and  intensive 
gra/ing  ol  ertidible  lands  undoubtedly  have  increased  the 
sediment  loads  over  natural  conditions,  in  many  streams. 
Poor  irrigation  practices  also  contribute  sediment  in 
return  llows  to  some  streams.  While  sediment  load 
measurements  in  streamtlows  have  been  obtained  in 
recent  years,  there  is  no  accurate  basis  for  comparison 
with  the  stream  loads  in  their  natural  state.  Modern  soil 
and  water  conservation,  improved  gra/ing  practices,  and 
the  trapping  ol  setliment  in  reservoirs  are  reducing  the 
sediment  load  in  the  Missouri  River  and  in  many  ot  the 
tributarv  streams.  However,  there  are  still  many  streams 
in  the  basin  with  high  sediment  concentrations  that 
make  the  water  unsatislactory  for  most  uses.  Recent 
studies  have  revealed  that  many  agricultural  chemicals, 
such  as  some  pesticides  atid  herbicides,  become  attached 
to  sediment  particles  and  as  such  are  a lorm  of  stream 
pollution. 

WATER  QUALITY  STANDARDS  AND 
PLANNING  CRITERIA 

All  of  the  basin  States,  in  harmony  with  the  Water 
Quality  Act  of  Ibn.S  as  amended,  have  developed 
enlorceable  wtiler  tpiality  standards.  These  standards 
contain  three  nitim  elements:  .\  listing  of  present  and 
luture  benelicial  water  uses,  water  i.|uahly  criteria,  and  ;i 
plan  foi  iniplementalion  and  enfoicenient . .Adminisira- 
tioti  of  the  water  i|uality  stamlanls  program  is  tlirectetl 
towaril  two  simple  objectives:  To  enhance  the  t|tiality 
and  value  ol  the  water  resources,  and  to  establisii  policy 
loi  the  prevention,  contiol.  ami  abatement  ol  wtiler 
pollution 

r.acli  Missouri  K.isin  State  has  developed  as  a part 
ot  its  Waiei  Quality  Slamlaids  a set  ol  wtilci  i|uahl\ 
ciileiia  toi  benelicial  water  uses.  I'lie  lollowing  is  a 
Mimmaiy  ol  sclecleil  ciileiia: 

Dissolved  ()\\gen  ( iitciia 

I hoi  cold-watei  lisheiies.  most  Stales  ici|uire  .1 
mmimiim  ol  ii  or  7 mg  I 

d.  I 01  waini-w.ilci  lisheiies.  teniiireinents  are  genei- 
.lily  ^ mg  I 

' I 01  doiiicsik  w.iiei  sup|ihes.  minimum  rev|uiie- 
nienis  m some  Stales  aie  .'  to  4 ng  1 

I ol.d  I )iss(ilveil  Soluls  ( I ilei  i.i 

I I 01  doinesik  w.ilei  sii|iplies.  the  iei|uiiemenis 
V.IIV  llolll  SOI)  III  lllllll  iiii;  1 


2.  ITii  agricultural  use.  the  limits  are  generally  from 
700  to  I 500  mg/ 1 . 

Temperature  Criteria 

I.  h'or  domestic  water  supplies,  usually  not 
designated. 

d.  I'or  cold-water  fisheries,  the  ma.vinium  tempera- 
ture criteria  vary  from  05"  to  70‘^’h'.  Other  State 
liinitatitins  are:  (a)  No  material  increase  in  water 
temperature;  (b)  no  more  than  4‘*h  temperature 
change;  (c)  no  more  than  5'’h  change;  (d)  no  more 
than  d'’h'  rise  for  water  temperatures  up  to  (i7"h 
and  a 0.5'’l-'  rise  limitation  on  temperatures  above 
()7'’l-. 

.T  h'or  warm-water  fisheries,  the  maximum  tempera- 
ture criteria  vary  Irom  7.T’l-  in  the  w inter  inonihs 
to  a maxiinum  ol'  ‘■),s'’l-  in  summei  periods.  Other 
State  limitations  are:  (a)  No  material  increase  in 
water  teiiiperature;  (b)  a limit  ol  4'  h rise  in  water 
temperature  I'or  waters  with  leinperaliires  between 
.'d'’h  and  S5"h;  (c)  no  greater  than  0.5''h  rise  loi 
waters  with  temperatures  above  S5"h;  (d)  maxi- 
mum  lemperalure  rise  ol  5"h  tiuring  summer 
inonlhs  and  l()'’h  during  winter  periods;  (e)  a 
niaximum  temperal tire  rale  ol  change  no  greater 
than  d‘’h'  per  hour. 

'Vhe  State  water  unaUty  standards  were  established 
alter  the  comprehensive  liamework  study  was  well 
underway.  Prior  to  the  existence  of  State  standards, 
criteria  were  established  for  I'ramewtirk  planning  pm- 
poses  which  set  the  lollowing  rec|uirenienls  that  are 
ec|tial  to  or  are  compatible  with  the  established  State 
water  quality  stamlards: 

I.  A dissolved-oxygen  concenlralion  ol'  7 mg  I lor 
cold-water  lisheiies  and  .xing.'l  for  warm-water 
lisheiies  and  other  surl'ace  waters. 

d.  All  average  total  dissolved-sotids  concentialion  id 
500  mg/ I as  desirable  ( reconmieiuled  maxmium 
lor  drinking  walei ) and  up  to  I 500  mg  I as  usable. 

.'.  ;\  limit  ol  live  dcgiees  (h)  I'or  in-slieam  tenipeia- 
liire  increase  resulling  Irom  ihermal  vlischarges. 

These  planning  ciitcria  weie  used  in  evahialmg  the 
pieseni  and  future  water  v|iialil\  nianagemeni  iieeils.  I he 
et|ui\alenl  of  “secondai > ' tieatmenl  by  all  wastes  with 
a Hiocheniical  Oxygen  Demand  (HOD)  removal  of  S5 
peicent  by  I'), SO.  00  peiceni  by  dOOO.  aiul  '*5  percent  by 
the  ye.ii  dOdO  was  established  as  the  planning  , iiieiion. 
'Hie  loaihng  resulling  lioiii  thscli.iige  of  treated  vv.iste 
was  estimated  foi  mdiistiial  diseharges  by  consivleimg 
their  usual  doniesik  waste  equiv.deni . 

Complexities  of  the  vaiioiis  types  ol  iiidiistii.il  vv.iste 
liealmenl  processes  lot  the  adequate  h.nulhng  ol  special 
wastes  c.nmol  be  spelletl  out  m this  study.  .\s  used 
herein,  the  teiiiis  desigii.iling  tlegree  of  liealmeiit  aie 
meant  to  imply  sueh  Iiealment  as  is  necessaiy  to  achieve 
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the  lediietion  ol'  waste  hnKliiig  usually  alliihuled  to 
eoiiventional  |irimar\’.  seeon«.lai\  , oi  lertiaiy  treatment 
processes.  The  assinrtptioit  was  made  lhal  nuluslry 
WDttld  irot  release  loxic  or  other  materials  with  their 
liqrrid  wastes  in  such  i|iranlilies  as  to  eontiasene  the 
water  qtrahty  staitdards. 

WATER  QUALITY  DATA 

Water  r|ualit\  data  ohtarned  within  the  hasin  have 
been  responsive  to  problems  eneonnieied  in  ihe  use  ol 
water.  Historically  and  aside  Irom  bacteiial  and  bio- 
logical aspects,  the  principal  concern  has  been  the 
dissolved  solids  and  sedimenl  concenliations  as  ihev 
alTect  domestic.  Industrial,  irrigation,  and  other  bene- 
tidal  uses. 


Temperatnre  data  have  been  obtained  at  several 
slreain  sampling  stations  within  Ihe  river  basin  and.  in 
general,  the  water  lemperature  tends  lo  approach  the 
average  dalK  air  temperatures  except  as  allected  locally 
by  ground  water  and  thermal  discharges,  hsliinates  have 
been  made  ol'  the  elTects  on  water  quality  ol  single-pass 
cooling  systems  tor  thermal-electric  power  plants. 

There  has  not  been  a systematic  program  for  obtain- 
ing area-wide  biologic,  bacteriological,  and  dissolved 
oxygen  data.  The  data  that  are  available  have  been 
obtained  in  association  with  problem  areas.  There  are 
/ones  with  high  coliform  densities  immediately  down- 
stream from  most  principal  waste  omfalls.  many  animal 
feedlots.  aiul  some  industrial  sewers.  Ihere  are  also 
inaiked  increases  in  coliform  densities  following  heavy 
siirlace  runoff  id’ agricultural  and  urban  areas.  Table  l.sO 
snmmari/es  the  maxinuiin  values  from  a coliform  study. 


Table  130  - MISSOURI  RIVER  - WATER  POLLUTION  SURVEILLANCE  DATA  COLIFORM  STUDY 

OCT.  1,  1964  TO  SEPT.  30,  1965 


.Station ' 

Summary  of  Maximum  N'alues 

Ovl.-Dcc. 

Jan. -Mar. 

Apr. -June 

July-ScpI. 

Witliston.  N D.ik 
HiMiKirk'k.  N.  l);ik. 
Y jnkliui.  S.  Dtik. 
Onuihu.  Nchr 
St  .loseph.  Mil, 
Kansas  ( ilv . Kans. 
Kansas  CiiA . \lo. 
St,  i.ouis.  Mo. 

1 

I. ion 
Inn 
2.vonn 
2sit.tinn 

Ton.iinn 

Kn.nnn 

(C  oliform  Bac 
2.500 
1 .400 
100 
5o.(»oo 
loo.ooo 

J.'>0.l.'00 
1 .000.000 
(y0.(  too 

cria  per  100  Ml.) 
2.5ftit 
1 .20it 
4.200 
K5.000 
200.(  too 

140.000 

(lOO.Ooo 

.^A.OOO 

5.000 

1.700 

1 ."^oo 
150.000 

150.000 

240.000 
1 .000.000 

.^(1.000 

tsr'ciilii.  '..imidtrii:  liM..ilitno  tint  ^liowri. 


Data  on  dissolved  solids  have  been  obtained  from 
many  sampling  stations  in  the  basin  on  a conlintiing 
basis  since  Ids]  Llill/mg  these  data,  the  estimated 
present  average  annual  total  dissolved-solids  concemra- 
lions  for  ceilain  key  locations  are  shown  in  table  1.1 1. 
Similar  data  deiived  for  ciitical  consiiiuenls  such  as 
sulfates,  chloiides.  and  sodium  absoipiion  ratios  are 
included  in  Ihe  appendix  "Hydrologic  .Analyses  and 
Projections." 

Sedimenl  data  are  available  from  many  sireamnovv 
stations  and  Irom  reservoir  sedimenlatlon  surveys  in  Ihe 
basin.  Those  data  are  ptesenled  in  Ihe  appendix 
"Hydrologic  .Analyses  and  I’rojeetions."  Specific  In- 
forinalion  on  special  undissolved  solid  consiiiuenls  such 
as  oil  refinery  wastes,  mine  wastes,  and  debris  are 
liimled.  Usually,  iinsatlslacloiy  conditions  are  delected 
by  observation,  and  appropriate  corrective  measures  are 
taken. 

(Iroiiiid  water  is  an  iiiiporlanl  water  supply  source 
serving  many  uses  within  Ihe  basin,  tiround-walei 
quahly  is.  therefore,  of  concern  to  residents  ol'  the  basin, 
l or  the  inosi  pail,  this  concern  has  been  with  Ihe 
dissolved-solitls  concenliations  and  considerable  data 
have  been  obtained  in  this  lield.  I hese  data  are 


srimmari/ed  and  discussed  in  the  appendix  "Hvdrologic 
.Analyses  and  Piojeclioiis."  ,As  illustrated  there, 
dissolved-sollds  concenliations  in  the  ground  w aters  vary 
from  less  than  2.x()  lo  more  than  4000  milligiams  per 
hlei.  Suflicient  ground-water  quality  data  have  been 
obtained  or  analy/ed  throughout  the  basin  to  identify 
deteriorating  ipiality  trends,  except  m a lew  local  areas, 
and  Ihere  is  a basic  need  for  more  dissolved-solids  and 
bacteiiological  data,  particulaiiy  in  Ihe  areas  experi- 
encing large  withdrawals  for  irrigation. 

WASTE  LOADINGS 

Ihe  ma|or  types  oi  vvatei  pollution  and  then  general 
occurrence  have  been  described.  When  available  data 
weie  not  adequate  lo  eslimale  waste  loadings,  assump- 
tions weie  made  lo  deteinune  associated  water  and 
liealment  leqniiemeiits. 

Unsalislacloiy  conditions,  foi  the  most  pait.  have 
been  associated  with  inleinutlent  events  such  as 
droughts.  Ilood  lunoll.  pe.ik  seasonal  indiislrial  activity . 
and  accidental  pollnlanl  spills.  Howevei.  theie  .iie 
seiions  commnmg  conditions  developing  in  certain  areas 
ol  the  basin. 
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Tiihle  131  - ESTIMATED  TOTAL  DISSOLVED 
SOLIDS  CONCENTRATIONS  AT  KEY 
LOCATIONS  - MISSOURI  BASIN 


1970  nr)Nv  Conditions 

Points  of  Analysis 

Average 

Annual 

Plow 

Total  Divsolved' 
Solids 

('oneentration 

Mi'soim  Kiver 

U ilhvion.  \ IJ.ik, 
Siou\  Citv . I.i 
Om.iluL  Nk’br 
K.mviN  ( it\ . \lo 
llcrnunn.  Mo 

(loot)  ,V.  Ft) 

I6.IIKI 

:i„son 

22.1'on 

,16.1101) 

5.i.:iiii 

(Mg  U 

4Mt 
4 70 

1 470 

400 

’ MHi 

(licNcnnc  River 

! agic  Rutte.  S.  Dak. 

.S4t) 

1.005 

.laiiK’N  River  l 

SiDllaniJ.  S Dak. 

:iii 

500 

North  I’lalto  River 
1 INC  o.  Nebr 

740 

500 

South  Platte  River 
Julesburi:.  (’olo. 

21)1) 

1 .4X0 

Platte  River 

mouth  iNebr.i 

2.700 

.0)0 

kanvis  River 

mouth  (Kans.-Mo.  i 

4.21)0 

.190 

Osage  River 

mouth  iMo.l 

6.601) 

245 

(iranJ  River 

mouth  ( Mo. ) 

2.600 

210 

M stini.ileii  :ivora}!c  annual  IDS  i om. cntration  in  milli^ams 
per  liter.  Seasonal  inonthU  axerajie  variations  In  some  are..' 
ran^e  from  one  half  to  twiee  the  annual  values  Uelovv  mav*r 
slorajre  reserv»)irs.  stream  Htivv  regulation  teiuls  to  reiluee  the 
v.irialion  of  eoneentration. 

A census  ol  Ihe  reported  numicipal  and  indnslrial 
waste  outlets  and  treatment  facilities  was  made  and 
streamllrrw  needs  at  the  waste  outlet  were  developed  for 


purposes  of  framework  plamiinu.  However,  a pomt-b\- 
point  description  of  these  needs  is  too  voluminous  to 
include  in  this  appendix. 

In  I V(i5.  there  were  1 ,77,1  municipal  water  systems  in 
the  hasin  serving  h.dSO.OOO  people.  Of  the  municipalities 
with  water  systems.  465  had  no  sewer  systems.  1 ,00V 
provided  secondary  treatment  lacilities.  I‘)b  had  primary 
treatment,  and  101  provided  no  tieatment.  The  esti- 
mated gloss  pollution  load  before  treatment,  including 
the  industrial  plants  served  by  the  municipal  sewerage 
system,  was  I6.X  million  population  eLjuivalenl  ll’.l  .1. 
The  estimated  residual  pollution  of  the  wastes  aftei  the 
existing  tieatmeni  was  0.1  million  P.f,.  This  existing 
situation,  with  an  assumption  of  a requiremenl  foi  b5 
peiceiil  H.O.l).  trealment  removal,  would  recpiiie  the 
eiilargemenl  of  1.00')  secondary  tieatment  facilities,  the 
addition  of  secondary  to  an  existing  l')H  primary 
irealmeiil  facilities,  and  the  Loiistiiiction  of  566  new 
secondary  treatment  lacilities.  Sewage  collection  .systems 
aie  needed  for  4(i5  places.  Table  1.'2  shows  a summary 
of  this  aiialy  sis  by  siibbasin.s. 

liiduslrial  diiecloiies  loi  l')65  hsi  .'.40')  water-using 
industries  in  the  basin.  1 united  data  were  available  lor 
only  603  industries  with  separate  waste  systems.  The 
numbei  ol  industries  connected  to  municipal  systems  is 
unknown.  In  all.  the  603  indusliial  plants  with  sepaiale 
outlets  conliibuted  over  10  million  IM  . ol  wastes  to 
streams  within  the  basin  Of  this  total.  3cS3  plants  had 
adeipiale  IrealmenI  lacilities.  I 1 I piovided  inadeipiale 
irealmeiil.  I')5  provided  no  liealmenl.  and  14  did  not 
report  the  treatment  provided.  .About  40  peiceni  ol  the 
plants  reporting  was  clas.sed  as  proce.ssors  of  food  and 
kindred  products.  1.1  peiceni  mining,  and  II  percent 
petroleum  and  reliiiing.  lire  remaining  .It'  percent 
comprised  geiieial  nianiilacluiiiig  classilicalions 


Table  132  - MUNICIPAL  WATER  AND  SEWERAGE  SYSTEMS  AND  REPORTED  WASTE  LOADINGS  AS  OF  1965 

^ Water  Systems  ^ Sewerage  Systems  | w,ste  I ..ad 


1960 

1 

Pop. 

Treatment 

Before  1 

As 

Suhhasin 

Pop. 

Number 

Served 

None 

None  1 Primarv 

Secondary 

IrealmenI  j 

1 Discharged 

(I  housand ) 

(Actual) 

(lliousand ) 

(Number) 

( Humsand  P.l- . ' ) 

1 I'per 
MisMUiri 

29  H 

0*i 

215 

15 

0 

14  1 

1 66 

4 10  1 

1 2.10 

Vellowsu.iie 

Western 

270 

65 

194 

X 

1 

IS  i 

IX 

240 

00 

1 kikot.i 
) .istern 

290 

1 10 

iXh 

IX 

.1 

14 

^6 

ISO 

! 00 

1 

Dakol.t 

h70 

269 

4IX 

4X 

20 

.1,1 

16S 

sio 

! 100 

Platte 

Niobrara 

MfdilJe 

'“64 

140 

1X76 

9S 

52 

16X 

7570 

41X0 

Mivvoun 

129.1 

2.S5 

941 

71 

4 2 

V •> 

1 IK 

1170  1 

1010 

Kansas 
1 v'wer 

90  1 

14S 

629 

117 

10 

lOK 

1160 

610 

Mivvourr 

22D> 

2y\ 

IH21 

XX 

10 

15 

I7S 

2S40 

1650 

MivMHtri 

M.fvtn  1 

1 7011 

:77i 

62X0 

465 

101 

|0X 

1000 

16X00 

00(10 

^ lilt-  VV  .l'l<  I••.|tl1l^'  MU  hitli‘>  .ill  MUlU'lM  ll  vv  ,|sU-S  I t'l't  Mlt'tl  ihxi  h.irvMMg  I'*  tiMIMU  ip.ll  NV 
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Iiu'  -.lUMiiis.  llic  Ii'l.il  tt.islc  Io.k1  now  oHitriliul.il’k'  In 
iIk-  Inovioik  livilmji  mdinin  in;i>  li.nc  .1  po|iul.ini'ii 
cium.ik'iil  ol  .ilninl  2 iiiiilion. 

Ill  .nklllioii  10  kodlol  wink-  piohk'iin.  iiill  k nil  ill  .il 
opi’i.iiioiis  i.iii  nnull  III  polliilioii  iliu'  lo  k-.Kliiiis;  .Hill 
W.l'.llllli;  ol  IKWlMiim.  soil  CIOSIOII.  .Ilkl  ilk  sOllsl'Illl.llloll 
ol  illssollfd  solids  III  111111.111011  iL'Inill  llows.  I Ik’  I'Xk'l.l 
.iiid  iiiip.ki  ol  sonic  ol  llicsc  piobiciiis  .lie  niikli  iiioic 

dlllkldl  lo  .ISSCSS  lll.lll  Ullll  IIIUIIkip.il  .ind  llldllslll.il 
w.lsk’s,  liclkc.  I|o  oVCklll  C\ .lltl.ll  loll  ll.ls  hccll  ni.kic  III 
llicsc  siiidics.  Ii  W.IS  .issiiincil  lli.il  llic  lol.d  .iinoiiiil  ol 
s.ills  III  II I ic.illoii  slic.inillow  dkcisioiis  would  be  uui- 
\e\ed  IVK  k lo  ilie  sIkmihs  li.k.iiise  o!  ilie  w.ilei 
deplelioiis  iiisoked  in  iiiie.ilion  .iiid  oiliei  sonsunipme 
uses,  iliis  h.is  ilie  elk’s’l  0!  iikie.isine  llie  ilissokeil  soluls 
soneenli.ilioiis  iii  boili  ilie  iiiiejlion  leliiin  tlows  .ind 
llie  iesidii.il  siie.iinllow  (In  lliis  b.Ms.  ihe  polenli.il 
iiiip.Ki  ol  llie  soiisiiiiiplke  iisesoi  siie.iinllow  on  luliiie 
dissoKed  solids  ll.ls  been  .k.oinniod.iled  lloweiei.  il  k 
leeoeiii/ed  lli.ii  siiiieni  le.  Iiiio|oe\  does  noi  oilei  .111 
esoiioiiiK .il  nielliod  loi  lediKiiie  ibe  dissoKed  solids 
eonleni  ol  ilicse  Ilow s 


I’lior  lo  llie  advenl  of  knee  e.illle  leedlols.  ilieie  w.is 
link'  euuse  I'or  publie  eoneeni  iiboul  polliilion  lioiii 
livesloek.  1 oda\  . w lieu  I (ID  lo  dOO  head  ol  leedei  s.illle 
ina\  be  eoneeiili.iied  on  one  acre.  11  is  ol  ei.ne  soneein. 
sliiee  llie  oieaiile  waste  tioni  a siiiele  I .liUll-pouiid  sow 
approMinak's  lh.it  lioiii  Ik  huinaiis,  Ihe  polhilioii 
siliialion  is  siniilai  in  the  ease  ol  eonluied  leediiie  ol 
poultiA  and  hoes. 


Ihe  niaenitusle  ol  potenli.il  pollution  lioin  hsesloek 
waste  depends  on  ihe  sj/e  and  loe.ilion  ol  ihe  leedlol  in 
relalion  lo  Ihe  leeeiMiie  slieain.  the  slope  ol  ihe  land, 
inanaeeinenl  ol  solki  wastes,  haiklhiie  .iiul  liealinenl  ol 
lK|Uid  wastes,  and  eeneial  ehinalk  eondilioiis.  I'on- 
siilertne  .ill  ol  ihese  laelois.  11  is  esinnalesl  lhal  .'() 
peieeni  ol  ihe  b.mii's  pieseni  leedlols  s.ni  eonliibule  to 
slieain  nollulion.  and  lhal  5 lo  III  pei.eni  ol  ihe  lol.d 


Ihis  wasle  waler  Irealim'iil  plani  1%  pifies  the  uniwini!  nimiher  ol  modern  pl.iiKs  rediieiii;!  stre.im  polliilion 


There  may  he  mslanees  where  aiiemeiuerl  llowswill 
be  ret|uired  lo  rediiee  eoneeiiliatu>iis  dI  IDS  However, 
only  the  sireamilow  leqmiemeiils  lor  diwd  ed  ovyeeii 
and  temperatnre  were  e^tlmaIed  ihose  lor  I DS  were 
lurl.  The  TDS  leqiriremeni'.  are  noi  adilili\e  lo  ihose  lor 
oxyjien  or  lemperalnre  aiul  oid\  where  lire  rei.|iniemenl 
lor  the  eonirol  ol  lire  I DS  eoneenlialion  exeeedx  Ihe 
waler  required  lor  mainlainnif;  proper  ^h^M)Ked  oNveen 
levels  or  lemperalnre.  winild  ihe  reqmiemeiUs  lor  IDS 
govern.  Compiilalions  were  nunle  lo  deieimine  ihe 
sireamilow  necessary  al  each  wasle  eirinem  onilall 
where  anticipated  residual  elllncnls  would  be  received. 
These  vohiminons  data  were  rnrnished  in  total  lo  the 
planners,  but  are  not  included  heiem. 


SUMMARY 

Throughout  Ihe  Mi.ssouri  Basin  there  is  a need  to 
improve  and  upgrade  municipal  sewerage  and  treatment 


systems.  OT  the  1.7/.^  comnumilies  with  water  systems, 
onlv  I ..'OS  have  sewerage  systems.  Ol  ihese  1 .00‘l 
provide  secondary  Irealment  and  lOS  provide  only 
primary.  The  eslimaled  gross  waste  load,  including 
connected  industries,  is  about  Ki.S  million  IM  ..  w hich  is 
reduced  to  some  0 million  1M-.  by  existing  treatment 
and  discharged  into  streams.  The  slieams  cannot  alway  s 
assimilate  this  residual;  in  tact,  there  are  teaches  which 
al  limes  have  less  than  a saiisl'aclory  dissolved  oxygen 
level  by  accepted  standards.  In  addition,  the  etiluents 
contribute  lo  unsalislaclory  colilorm  levels  in  stream- 
llovvs.  I or  planning  purposes,  and  m compliance  with 
currenlly  accepleil  standards,  il  was  assumed  that 
municipalities  wmild  be  required  lo  provide  sewerage 
sy  stems  and  treatment  I'acililies  lo  remove  .S.'s  ; ol' ihe 
BOD  by  DtXO.bO',  by  2U00.  and  b.s  by  dOdO.  Many  of 
the  existing  and  potential  industrial  plants  aie  expected 
to  connect  lo  municipal  sewerage  systems.  Table  I.'.' 
shows  ihe  estimated  municipal  wasle  loading,  trealmeni 
objeclives.  and  residual  waste  lo  be  di.schaiged  lo  the 
basin's  streams. 


Table  133  - MUNICIPAL  WASTE  TREATMENT  REQUIREMENTS 


Year 

Waste  l.oad 

! 

B.O.D. 

Removal 

1 Wasle  Loads  in 

I'ffluent  Discharged 

Domestic 

Imlustrial 

fotal 

niiousanil  P.K.)' 

(Percent) 

(Thousand  P.E-:.)' 

ibKii 

X.9S2 

1 I5.5SX 

24.570 

S5 

.(.(>«(> 

2000 

I.1..16.1 

23.152  1 

.i6..‘;i,<i 

90 

1 .4.6.S2 

2020 

IS.S4II 

.12.9(),S 

.‘;i.74.s 

95 

j 2,5  SX 

I IM  . l*opiil:itiun  catii' ali'i)  l. 


To  accomplish  ihe  b.'v.  bO.  and  bs','  removal  ol  BOD 
ol  the  municipal  waste  loads  will  rei.|uire  upgrading  ol 
existing  secondary  plants,  the  addition  ol  secondary 
Ireatmeni  facilities  lo  existing  primary  plants,  and  the 
consiruclioii  of  new  secondary  and  lerliary  plains 
ihronghoul  the  basin.  Table  I .'4  summari/es  the  pro- 
jected loading  and  Ireatmeni  needs  (by  stibbasin)  for  the 
years  |bx(),  2iK)0.  and  2020.  Il  will  be  noted  that,  after 
ireatmeni  neevls  are  met.  ihere  will  still  he  a residual 
BOD  lo  be  assimilated  by  sireamilow.  Ibis  will  require 
sufficieni  How  lo  mainlam  a salisfactory  dissolved- 
oxygen  level  m acconlance  with  accepted  standards.  The 
siteamllovv  rei|Uired  al  each  eflliienl  onifall  was  esli- 
maled and  furnished  lo  ihe  planners  as  "a  need  to  be 
met."  The  voluminous  ilala  coveiing  location  and 
slieamllow  eslimales  are  incinderl  m unpublished 
technical  repoils.  as  they  aie  beyoiul  Ihe  scope  of  this 
appendix. 

The  |b(>5  liulnsliial  Directories  list  .'.4()b  walei-using 
industries  m the  basin.  I.imiled  ilata  were  maile  available 
lot  only  ('02  industries  with  sepaiale  waste  systems. 
Some  of  the  mdiisliies  aie  connecled  lo  mumcipal 
systems  but  Ibe  exaci  inimbei  is  unknown.  Ibeie  aie 
many  nuluslnal  eflliienl  oiillalls  discharging  unliealed 


or  partially  treated  waste  lo  streams,  iheieby  conlri- 
buliiig  lo  unsatisfactory  stream  quality.  Since  many  of 
the  existing  and  potential  mdusirial  plains  aie  expected 
lo  cv'iinect  with  municipal  sew  erage  systems,  then  waste 
load  Irealment  needs  have  been  included  in  the 
numicipal  tieatmenl  needs.  Olliers  arc  expected  lo 
mainlain  separate  onifalls.  To  Ibe  exieni  pvissible.  Ihese 
were  eslimaled  and  Ihe  streamtlow  lequirenients  lo 
mainlain  satislaclory  dissolveil-vixygeii  levels  afier  ihe 
S.s.  b(),  and  b.s  perceni-treaiiiieiii  vveie  furiiisbed  the 
planners  as  "needs  lo  be  met."  Major  iiidnstrial  plants 
such  as  sugar  beet  factoiies.  (lapei  nulls,  oil  refineries, 
ferlili/er  plains,  meal  packing  plants,  etc.,  were  pio- 
jecied  as  lo  localioii  aiul  liieir  sireamilow  levunrenienls 
were  esiimalerl.  Ihidouhtedly  many  polenlial  smaller 
plains  were  iiol  included.  These  needs  will  leqmie  more 
detailed  siiidy  lo  assure  a salisfactory  sireanillow  water 
quality  control.  While  slieamllow  leqnnenienis  lo 
assimulale  the  residual  load  .iflei  lie.ilmein  vveie  esli- 
maled foi  Ihe  indiisiiial  plants  not  connecled  lo 
municipal  seweiage  systems,  the  liealmenl  lacihlies  vveie 
not  inchidevi  as  neerls  to  be  mel  II  was  assumevl  these 
vvoulil  be  piivale  piodiiclion  costs  m compliaiise  vviili 
.Slate  vvalei  quality  siaiidaids 


:4>i 


Table  134  - MUNICIPAL  WASTE  TREATMENT  FACILITY  NEEDS  BY  TARGET  DATES 


WASTE  TREATMENT  NEEDS  (1000  PE) ' 

TREATMtNT  FACILITY  NEFDS 
REOl  IRED  BY  TARGET  DATES 

SYSTEMS 

Removed 

Estimated 

Additional 

Residual 

Suhbasin 

Total 

Population 

(1000) 

Number 

Population 

Served 

(1(X)0) 

Gross 

lx)ad 

by  2 

Existing 

Facilities 

Load 
to  Be 
Removed 

Load-^ 

After 

Treatment 

Enlarge 

Secondary 

Facilities 

Add 

Faeilities 

Construct 

New 

Facilities 

1965-1980 

L’ppcr 

Missouri 

368 

100 

.301 

600 

228 

282 

90 

66^^ 

14 

20 

Yollow- 

Stone 

352 

65 

308 

385 

89 

238 

58 

38 

18 

9 

Western 

Dakota 

357 

1 10 

269 

540 

91 

.368 

81 

75 

14 

21 

Kastern 

Dakota 

778 

275 

602 

1 .200 

101 

919 

180 

168 

33  -i 

74  -3 

Platte- 

Niobrara 

3.060 

350 

2.900 

10,400 

4,380 

4.460 

1.560 

168 

5^  1 

130  S 

Middle 

Mi.ssouri 

1.467 

300 

1.3.30 

6.000 

1.932 

.3,168 

900 

1 18 

22 

160 

Kansas 

1 .060 

350 

850 

1.570 

625 

709 

236 

198 

30 

122 

Lower 

Missouri 

2.991 

388 

2.422 

3.875 

1 .650 

1.644 

581 

178 

15 

195 

Missouri 

Basin 

10.433 

1.938 

8.982 

24,570 

9.096 

1 1.788 

3.686 

1 .009 

198 

7.31 

1980-2000 

I'pper 

Missouri 

472 

105 

416 

830 

510 

237 

83 

90'* 

5 

Yellow- 

stone 

493 

70 

465 

580 

327 

195 

58 

60 

\ 

\ 

5 

Western 

\ 

Dakota 

463 

120 

390 

780 

459 

24.3 

78 

100 

\ 

Id 

(■astern 

Dakota 

997 

300 

920 

1 .760 

1.020 

564 

176 

240 

Platte- 

Niobrara 

4.612 

400 

4.500 

16.600 

8,840 

6.100 

1 .660 

270 

\ 

rz 

50  1 

Middle 

Missouri 

1.855 

310 

1.750 

7.890 

5.100 

2.001 

7S9 

200 

\ 

10 

Kansas 

1.355 

375 

1.250 

2,200 

1.3.34 

646 

220 

250 

\ 

25 

Lower 

\ 

Missouri 

4.098 

543 

3.672 

5.875 

3.294 

1.993 

5H8 

290 

\ 

155 

Missouri 

\ 

Basin 

14.345 

2.223 

13.363 

36.515 

20.884 

1 1.979 

3.652 

1 .500 

285 

2(KM)-2020 

Upper 

Missouri 

605 

170 

5.^1 

1 .060 

747 

260 

53 

105 

65 

Yellow- 

\ 

stone 

690 

100 

620 

775 

522 

214 

39 

\ 

70 

30 

Western 

\ 

Dakota 

612 

200 

540 

1.080 

702 

324 

54 

\ 

120 

80 

F- astern 
Dakota 

1.305 

400 

1,160 

2.320 

1.584 

620 

1 16 

\ 

3lHt 

100  % 

Platte- 

Niobrara 

6.940 

500 

6.660 

26.640 

14.940 

10.368 

1.332 

\ 

400  ^ 

100 

Middle 

\ 

Missouri 

2.430 

400 

2,280 

8,200 

7.101 

689 

410 

\ 

310 

9(1 

Kansas 

1.746 

700 

1.580 

2.920 

1.980 

794 

146 

\ 

375 

335 

Lt)wer 

\ 

Missouri 

5.732 

1 .400 

5.470 

8,750 

5.287 

3.025 

4.38 

\ 

54.3 

85 1 

Missouri 

\ 

Basin 

20.060 

3.870 

18.840 

51.745 

32.863 

16.294 

2.5HH 

■>  -Ol 

1,647 

I 

'i 

I 

Li 


MMdiis(rj;il  waste  sources,  reported  c»>nnected  to  nninicipal  sewerage  s\  stems,  are  inchided. 

^hstiniales  for  include  upgrading  of  1‘X>5  waste  treatment  tacilities  to  provide  for  R5  ' MO|>  removal  of  estimated  I^RO 

waste  loadings.  Kstimates  for  2(H)()  and  2020  are  for  upgrading  and  enlarging  waste  treatment  tacilities  to  provide  more  effective 
treatment  of  the  projected  wasteJoadings.  (Otr;  bv  2000  and  ‘>5';  U(»l>  reimwal  h\  the  vear  2020). 

•M’opulation  Fquivalem  of  treated  wastes  discharged  to  streams, 

■^Plants  built  late  in  preceeding  time  frame  w»»uld  he  designed  for  loading  of  the  l*dlosv»ng  target  date. 


2.S0 


